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K8T800 NORTH BRIDGE 


800MHz AMD Opteron / Athlon 64 HyperTransport Interface 
533 MB / Sec V-Link Interface 
8x / 4x AGP Bus 


PRODUCT FEATURES 


e Defines Highly Integrated Solutions for Performance Desktop PC Designs 


— High performance North Bridge with HyperTransport interface to AMD Opteron / Athlon 64 CPU plus AGP 8x bus 
to external Graphics Controller and high-speed V-Link interface to South Bridge 

— Combines with VIA VT8235 / VT8237 V-Link South Bridge for integrated 10/100 LAN, Audio, ATA133 IDE, LPC, 
USB 2.0 ports and Serial ATA (VT8237) 

— 35x35 mm BGA package (Ball Grid Array) with 578 balls and 1.27mm ball pitch 

— 2.5V core, 0.22 u process 


e High Performance HyperTransport CPU Interface 


— Processor interface via HyperTransport interface 

— 800/600 / 400/200 MHz clock rates with 1600 / 1200 / 800 / 400 MT/s (Mega-Transfers per second) in both 
directions simultaneously (up to 6.4 GB/sec using 16-bit data transfer mode) 

—  8or 16-bit control / address / data transfer both directions (transmit and receive may be different widths and / or speeds) 

— Default 8-bit / 200 MHz operation on startup with speedup to dual 16-bit, 800 MHz operation under software control 

— Supports isochronous AGP-to-CPU and PCI-to-CPU transactions 


e Full Featured Accelerated Graphics Port (AGP) Controller 


— AGP v3.0 compliant 8x / 4x transfer mode with Fast Write support 
—  1.5V AGP I/O interface 
— Pipelined split-transaction long-burst transfers up to 2.1 GB / Sec (4 bytes x 533 MHz) 
— Supports Side Band Addressing (SBA) mode 
— Supports Flush / Fence commands 
— Supports DBI (Dynamic Bus Inversion) 
—  Pseudo-synchronous AGP and CPU interfaces with optimal skew control 
— Thirty-two level read and write request queue 
— One-ninety-two level (quadwords) read data FIFO (1,536 bytes) 
— Sixty-four level (quadwords) write data FIFO (512 bytes) 
— Graphics Address Relocation Table (GART) 
— One level TLB structure | 
— Sixteen entry fully associative page table 
— LRU replacement scheme 


—  VPX-64 / VPX-II support (see separate VIA VT8101 and VT8102 data sheets) 
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e High Bandwidth 533 MB/Sec V-Link Host Controller 


— Supports 66 MHz, 4x and 8x transfer modes, V-Link Host interface with total bandwidth of 533 MB/sec 
— Half duplex transfers with separate command / strobe for 4x8 bit mode and full duplex for 8x4 bit mode 
— Request / Data split transaction 

— Transaction assurance for V-Link Host to Client access eliminates V-Link Host-Client Retry cycles 

— Intelligent V-Link transaction protocol to minimize data wait-state / throttle transfer latency 

— Highly efficient V-Link arbitration with minimum overhead) 


e Advanced System Power Management Support 


— ACPI 2.0 and PCI Bus Power Management 1.1 compliant 
— Supports LDTSTOP# (HyperTransport Bus Stop) protocol 
— Low-leakage I/O pads 
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K8T800 SYSTEM OVERVIEW 


The K8T800 North Bridge is a high performance, cost-effective and energy efficient North Bridge for the implementation of 64-bit 
capable server, workstation and desktop personal computer systems based on AMD Opteron / Athlon 64 processors. 
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Figure 1. System Block Diagram 


_ A complete 64-bit Opteron / Athlon 64 chip set consists of the K8T800 North Bridge and the VT8237 V-Link South Bridge. The 
K8T800 provides superior performance between the CPU / HyperTransport, V-Link interface and AGP 8x bus with pipelined, 
burst and concurrent operation. The VT8237 is a highly integrated peripheral controller, it includes V-Link-to-PCI / V-Link-to- 
LPC controllers and integrates Serial ATA and Ultra DMA IDE controllers, USB2.0 host controller, 10/100Mb networking MAC, 
AC97 and system power management controllers. Its internal bus structure is based on a 66 MHz PCI bus that provides 2x 
bandwidth compared to previous generation PCI bridge chips. 


K8T800 Overview 


The K8T800 interfaces to the AMD Opteron / Athlon 64 processor via the HyperTransport interface with data transfer rate of 1.6 
GT/sec, 1.2 GT/sec, 800 MT/sec or 400 MT/sec each direction (input and output), simultaneously, providing a total maximum data 
transfer bandwidth of 6.4 GB/sec. Isochronous AGP-to-CPU and PCI Master-to-CPU transactions are supported for time 
constraint, periodic data transmissions. 


The AGP controller is AGP v3.0 compliant with up to 2.1GB/second data transfer rate capability. It supports pseudo-synchronous 
AGP and HyperTransport interface for optimal system performance. Deep read (1536 bytes) and write (512 bytes) FIFO are 
integrated for optimal bus utilization and minimum data transfer latency. 


The K8T800 North Bridge interfaces to the South Bridge through the high speed 8x 66 MHz (533 MB / Sec) V-Link interface. 
Deep pre-fetch and post write buffers are included to allow for concurrent CPU and V-Link operation. The combined K8T800 
North Bridge and VT8237 South Bridge system supports enhanced PCI bus commands such as “Memory-Read-Line”, “Memory- 
Read-Multiple” and “Memory-Write-Invalid” commands to minimize snoop overhead. In addition, advanced features are 
supported such as CPU write-back forward to PCI master and CPU write-back merged with PCI post write buffers to minimize 
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PCI master read latency and DRAM utilization. Delay transaction and read caching mechanisms are also implemented for further 
improvement of overall system performance. . 


System Power Management 


For sophisticated system power management, the K8T800 supports LDTSTOP# (HyperTransport Bus Stop) protocol to minimize 
power consumption during suspend system states (S1 and S3). Coupled with the VT8237 South Bridge chip, a complete power 
conscious PC main board can be implemented with no external glue logic. 
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PINOUTS Figure 2. Ball Diagram (Top View) 
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Pin Lists 
Table 1. Pin List (Numerical Order) 


Pin#| |PinName|Pin#/ [PinName [Ping] |PinName Pin #|_ [Pin Names Pin #|_|PinName 


GCLK E12 | O | TCADS 

LDTSTOP#|| E13 | O | TCAD8# 

TCAD1 E14 | O | TCAD10 

TCADI# || E15 | O | TCADIO#4 

TCAD3 E16 | O | TCLK1 

TCAD3# || E17 | O | TCLK1# 

TCAD4 E18 | O |TCAD13 GDS1S / GDS1# 

TCAD4# |] £19 | O | TCAD13# GD21 

TCAD6 E20 | O |TCADIS . GD20 

TCAD6# || £25 | P | VCCARX GD18 

TCTL £26 | P |GNDARX GBE1 

TCTL# GD14 

Bi = 

RCADI15# T26 RCADO GD8 | 
RCADI5 | uo1 | P |[VCCQQ GDS0S / GDSO# 
RCAD7# AGPPCOMP 


RCAD14# | wo | Al | AGPNCOMP 
RCAD6 YO! ——— ae 
RCAD6# Y02 hee 


RCAD14 AA02 

RCAD13# AA03 ae 

RCAD13 ABOI|O|ST2 

RCADS# 

RCAD12# 

RCAD4 

RCAD4# SBSS / SBS# 
GDBIH / GPIPE# SBA6 
AGPVREF GD30 
GBE3 GD26 
GFRM GDSIF/GDS1 
GIRDY GD22 
GDSEL GD17 
GSTOP GD15 
AGPVREF | GD11 
GTRDY GDSOF / GDSO 
GSERR GD6 
GPAR GD2 
DEBUG 
VCCSUS 
TESTIN 


I 
I 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
P 
P 
Al 


ewe O-O 0:06 


NC (71 pins): A1-7, B1-7, C1-7, D1-5,7, E1-4,7, F1-6, G2-5, H3-5, J1,4-5, K1-3,5, L1-5, M1-5, N1-5, P1-4 
VCCAGP (38 pins): M8, N8, T2-5,8-9, U2-5,8-9, V2-4,8-13, W2-4,9, Y3-5, AA4-5, AB7-8,11-14 
VCCVL(16pins): V14-17, W15-18, AB17-20, AC18-21 


VCCHT (79 pins): A9-10,24-26, B9-10,23-26, C9-11,23-25, D9-11,22-24, E9-11,21-24, F10-11,15-16, 19-23, G21-22, H21, J10-17, K 18,21, L18,21, M18, N18,21, P18,21, R18, 
T18,21-25, U18,21-26, V21-26 


vcc (44 pins): F9, H8-12,15-16, J8, K19, L19, M19, P8, R8,19, T19, U19, V18-19, W10-14,19, Y20-26, AA21-26, AB21-26 


GND (147 pins): A8,23, B8,13,15,17,19,21-22, C8, D6,8,12,14,16, 18,20, ES-6,8, F7-8,12-14,17-18,26, G1,25, H1-2,23, J2-3,18,21,25, K4,10-17,23, L10-17,25, M10-17,21,23, 
N10-17,25, P5,10-17,23, R1-5,10-17,21,25, T10-17, U10-17, V5, W5,21-26, AB2-6,9-10, 15-16, AC8,22-24, AE2,5,8,11,14,17,20,22,25 
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Table 2. Pin List (Alphabetical Order) 


Eni] [en Nane [ring] [riaNane 
RCADO |AD25| I |RESET# | 


RCADO# D26 | AI |RNCOMP 
D25 | AI 
C26 | AI | RTCOMP 


Pin#| |PinName _| 
| yo2 | 1 | AGP8XDT# 


VO0l | AI |AGPPCOMP 
Hi 
AC13 AGPVREF 
Aci7| _| 


DEBUG 


in tia Name Ping] |PinNames_|[Pin#| _|PinName _| 


AC26| I |TESTIN 


RCAD1 
RCAD1# 
RCAD2 
RCAD2# 
RCAD3 
RCAD3# 
RCAD4 
RCAD4# 
RCADS5 
RCADS5# 
RCAD6 
RCAD6# 
RCAD7 
RCAD7# 
RCAD8 
RCAD8# 
RCAD9 
RCAD9# 
RCADIO 
RCAD 10# 
RCAD11 
RCAD11# 
RCAD12 
RCAD12# 
RCAD13 
RCAD13# 
RCAD14 
RCAD14# 
RCAD15 
RCAD15# 


AD23 


Haw 
AC04 GDBIL 

rbtrereed 
AFI5 GDSOS / GDS0# 
cella 
AF07 GDS1S / GDS 1# 


SU 


VLPCOMP 
VLVREF 


HTRST# 
LDTSTOP# 


RT eel 
Al2 
PWROK 
L24 RCLK1 
L23 RCLKI# 


|AE26| I | 
iz fres| tlnene 
F25 | 1 |RCTL# 


Al-7, B1-7, C1-7, D1-5,7, E1-4,7, F1-6, G2-5, H3-5, J1,4-5, K1-3,5, L1-5, M1-5, N1-5, P1-4 


TCLKO# 
TCLK1# 
TCTL# 


(71 pins): 
VCCAGP (38 pins): M8, N8, T2-5,8-9, U2-5,8-9, V2-4,8-13, W2-4,9, Y3-5, AA4-5, AB7-8,11-14 
VCCVL(l6pins): V14-17, W15-18, AB17-20, AC18-21 


VCCHT (79 pins): A9-10,24-26, B9-10,23-26, C9-11,23-25, D9-11,22-24, E9-11,21-24, F10-11,15-16,19-23, G21-22, H21, J10-17, K18,21, 118,21, M18, N18,21, P18,21, R18, 
T18,21-25, U18,21-26, V21-26 


vcc (44 pins): F9, H8-12,15-16, J8, K19, L19, M19, P8, R8,19, T19, U19, V18-19, W10-14,19, Y20-26, AA21-26, AB21-26 


GND (147 pins): A8,23, B8,13,15,17,19,21-22, C8, D6,8,12,14,16, 18,20, E5-6,8, F7-8, 12-14,17-18,26, G1,25, H1-2,23, J2-3,18,21,25, K4,10-17,23, L10-17,25, M10-17,21,23, 
N10-17,25, P5,10-17,23, R1-5,10-17,21,25, T10-17, U10-17, V5, W5,21-26, AB2-6,9-10,15-16, AC8,22-24, AE2,5,8,11,14,17,20,22,25 
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Pin Arrangement 


Pinouts for the K8T800 North Bridge chip were defined assuming the ATX PCB layout model shown below (and general pin 
layout shown) as a guide for PCB component placement. Other PCB layouts (AT, LPX and NLX) were also considered and can 
typically follow the same general component placement. If desired by the PCB layout engineer, for better routing, the North 
Bridge chip can be oriented 45 degrees clockwise rotated from the position shown below. 


AP A 
Power 
| AGP Reserved for | Supply 
PCI Slots 800 


VT8235 K8 
V-Link CPU 


South 
Bridge 


IDE C t 
System Memory DRAM Modules 
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Pin Descriptions 


Signal Name | Pin# | 1/0] ignal Description 
TCAD15 / TCAD15# | E20,D21 | O | Transmit Differential Control / Address / Data Pair 15. 

D19, C19 
E18, E19 


ae Low Mt Lee fl fae i Lane ff Lane Mi Lowe ff Law Ml tae ft Law A ae 8 Leer fl Low 8 Lee 8 Low Loe flew fl Lee! 
ALO LATO LALA LALA LALAILAIAINIAIAIAIAIA 
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“Sfp | OS 1S | 1 |G | om (IN | ~2 | OO NS me es ee 
my | eS Oe 
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SIAIAIDIAIDIAIAIAIAAIA A/S) sls) 2)2 
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HPA Kolo lislisislinigisisl|yS |= |= |} > > 
me iefelaiINniaolAlimlainrlolelSisaioioic 
th te Pte te ste te Ste Ste Ste te Ste tS ee 
@ | im | RO | Go | dm 

th [te EE Ee 


on 
Eon 
con 
(07 
fon 
om 
EOn 
Row 
(O- 
B18,C18 | 0 
Koa 
0" 
oH 
Bes 
Fou 
Kal 
cou 


# 


# 
# 
# 


RCAD0 / RCADO# 


RCLKO/RCLK0# | M26, L26 Receive Differential Clock Pair 0. Clock for RCAD 0-7. 

RCLK1/RCLK1# | 124,123 Receive Differential Clock Pair 1. Clock for RCAD 8-15. 

RCTL / RCTL# F24,F25 | I | Receive Differential Control. 

HTRST# HyperTransport Reset. Connect to RESET# pin of K8 CPU. 2.5V swing. Active 
when the RESET# input is active. 

LDTSTOP# HyperTransport Stop. Connect to South Bridge SLP# pin. 

“Transmit” pins should be connected to the K8 CPU “In” pins. “Receive” pins should be connected to the K8 CPU “Out” pins. 

See the HyperTransport specs and the specs for the K8 CPU models to be supported for additional information. 


DDI DDRII DIAZ In | 
AIDIAIDIDAIAIDIAIBDIDAIDIAIODIAIA 7 
>>> >| >> | > | > > | > |> | > | > | > |> I 
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rodb Bho Btw Bi-~BE- oli E- = p= fire aoe Pg le Pe | 
AIA ee aa 
PIFIPIRIR IRIE SIS SSO OT 
SISISISISISISIS|Sisisisislsisl 
tt tt te | te te jm | pd | jem | pom | jem | pm | 
S | RO | Ge | eh 
FE Fh [FE HE FE SE 7 
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Signal Name } Pin # |/O Signal Description i 


GDj[31:0] (see Address / Data Bus. Address is driven with GDS assertion for AGP-style transfers and with 
pin list GFRMi assertion for PCI-style transfers. 


GBE]3:0] AC7 |IO| Command / Byte Enable. (Interpreted as C/BE# for AGP 2x/4x and C#/BE for 8x). For 


AGP cycles these pins provide command information (different commands than for PCI) 
driven by the master (graphics controller) when requests are being enqueued using GPIPE# 
(2x/4x only as GPIPE# isn’t used in 8x mode). These pins provide valid byte information 
during AGP write transactions and are driven by the master. The target (this chip) drives these 
lines to “0000” during the return of AGP read data. For PCI cycles, commands are driven 
with GFRM# assertion. Byte enables corresponding to supplied or requested data are driven 
on following clocks. 


ity. A Si parity bit is provided over GD[3 1:0] and GBE[3:0]. 
GDBIH / GPIPE# | ACS |IO| Dynamic Bus Inversion High / Low. AGP 8x transfer mode only. Driven by the source to 
GDBIL indicate whether the corresponding data bit group (GDBIH for GD[31:16] and GDBIL for 

AC4 

GDSOF AE15 | IO 
(GDSO for 4x), 
GDSOS AF15 provide timing for 4x mode. For 8x transfer mode, GDSO is interpreted as GDSOF (“First” 
GDS0# for 4x strobe) and GDS0# as GDSOS (“Second” strobe). 


GD[15:0]) needs to be inverted on the receiving end (1 on GDBIx indicates that the 
GDSIF AE7 |1IO| Bus Strobe 1. Source synchronous strobes for GD[31:16] (i.e., the agent that is providing the 
(GDS1 for 4x), data drives these signals). GDS1 provides timing for 2x data transfer mode; GDS1 and 


(GBE[3:0#] 
for 4x mode) 


Note: See RxAE[1] for GPIPE# / GDBIH pin function selection. 


Bus Strobe 0. Source synchronous strobes for GD[15:0] (the agent that is providing the data 
drives these signals). GDSO provides timing for 2x data transfer mode; GDSO and GDSO# 


corresponding data bit group should be inverted). Used to limit the number of simultaneously 
switching outputs to 8 for each 16-pin group. 

GDS1S 

GDS 1# for 4x 


Pipelined Request. Not used by AGP 8x. Asserted by the master (external graphics 
GFRM AC9 | IO 
GFRM# for 4x | 


controller) to indicate that a full-width request is to be enqueued by the target (North Bridge). 
The master enqueues one request each rising edge of GCLK while GPIPE# is asserted. When 
GIRDY AC10/|IO 
(GIRDY# for 4x) | _ 
GTRDY AC14 |IO 
(GTRDY# for 4x) 


GPIPE# is deasserted no new requests are enqueued across the AD bus. 
GDSEL AC11|1IO 
(GDSEL# 
for 4x mode 


GDS1# provide timing for 4x transfer mode. For 8x transfer mode, GDS1 is interpreted as 
“First” strobe) and GDS1# as GDS1S (“Second” strobe). 


Frame. Assertion indicates the address phase of a PCI transfer. Negation indicates that one 


more data transfer is desired by the cycle initiator. Interpreted as active high for 8x. 
Initiator Ready. (Interpreted as active low for PCI/AGP2x/4x and high for AGP 8x). For 
AGP write cycles, the assertion of this pin indicates that the master is ready to provide all 
write data for the current transaction. Once this pin is asserted, the master is not allowed to 
insert wait states. For AGP read cycles, the assertion of this pin indicates that the master is 
ready to transfer a subsequent block of read data. The master is never allowed to insert a wait 
state during the initial block of a read transaction. However, it may insert wait states after 
each block transfers. For PCI cycles, asserted when the initiator is ready for data transfer. 
Target Ready. (Interpreted as active low for PCI/AGP2x/4x and high for AGP 8x). For AGP 
cycles, indicates that the target is ready to provide read data for the entire transaction (when 
the transaction can complete within four clocks) or is ready to transfer a (initial or subsequent) 
block of data when the transfer requires more than four clocks to complete. The target is 
allowed to insert wait states after each block transfer for both read and write transactions. For 
PCI cycles, asserted when the target is ready for data transfer. 
Device Select (PCI transactions only). This signal is driven by the North Bridge when a PCI 
initiator is attempting to access main memory. It is an input when the chip is acting a as PCI 
initiator. Not used for AGP cycles. Interpreted as active high for AGP 8x. 
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Sienal N Name — Tn Signal Decriphive 

GSTOP AC12 Stop (PCI transactions only). Asserted by the target to request the master to stop the 
GSTOP# for 4x current transaction. Interpreted as active high for AGP 8x. 

AGP8XDT# AGP 8x Transfer Mode Detect. Low indicates that the external graphics card can 


support 8x transfer mode. Value is visible in AGP3.0 Status regi 


GRBF Read Buffer Full. Indicates if the master (graphics controller) is ready to accept 
(GRBF# for 4x) previously requested low priority read data. When GRBF# is asserted, the North Bridge 
will not return low priority read data to the graphics controller. 


SBA[7:0]# Side Band Address. Provides an additional bus to pass address and command 
(SBA[7:0] for 4x) information from the master (graphics controller) to the target (North Bridge). These pins 
ignored until enabled. 
AF1 SideBand Strobe. Driven by the master to provide timing for SBA[7:0]. SBS is used for 
AE1 AGP 2x while SBS and SBS# are used together for AGP 4x. For 8x mode, the strobe 
mechanism works differently with SBS interpreted as SBSF (“First” strobe) and SBS# as 
“Second” strobe). 


SBSF (SBS for 4x), 
SBSS (SBS# for 4x) 


ST [2:0] ABI Status (AGP only). Provides information from the arbiter to a master to indicate what it 
AAI] may do. Only valid while GGNT# is asserted. 
AA2 000 Indicates that previously requested low priority read or flush data is being 


returned to the master (graphics controller). 

001 Indicates that previously requested high priority read data is being returned to the 
master. 

010 Indicates that the master is to provide low priority write data for a previously 
enqueued write command. 

011 Indicates that the master is to provide high priority write data for a previously 
enqueued write command. 

100 Reserved. (arbiter must not issue, may be defined in the future). 

101 Reserved. (arbiter must not issue, may be defined in the future). 

110 Reserved. (arbiter must not issue, may be defined in the future). 

111 Indicates that the master (graphics controller) has been given permission to start a 
bus transaction. The master may enqueue AGP requests by asserting PIPE# or 

start a PCI transaction by asserting GFRM#. ST[2:0] are always outputs from the 


[= ie isco cease 
GREQ# for 4x 

[aM lhe llaanetselnshsneeeiietaall 
GGNT# for 4x . 

eg ee 
GSERR# for 4x 


Note: Separate system interrupts are not provided for AGP. The AGP connector provides interrupts via PCI bus INTA-B#. 

Note: A separate reset is not required for the AGP bus (RESET# resets both PCI and AGP buses) 

Note: Two mechanisms are provided by the AGP bus to enqueue master requests: GPIPE# (to send addresses multiplexed on the AD lines) and the SBA port (to 
send addresses unmultiplexed). AGP masters implement one or the other or select one at initialization time (they are not allowed to change during 
runtime). Only one of the two will be used; the signals associated with the other will not be used. GRBF# has an internal pullup to maintain it in the de- 
asserted state in case it is not implemented on the master device. AGP 8x mode allows only SBA (GPIPE# isn’t used in 8x mode). 

Note: AGP &x signal levels are OV and 0.8V. AGP 8x mode maintains most signals at a low level when inactive resulting in no current flow. 


Revision 1.24, September 29, 2004 -11- Pin Descriptions 


i” Technologies, tre. 


we connect K8T800 Data Sheet 


Bridge (the physical strap is not on the North Bridge VAD pin but is on the indicated pin of the 


(see | IO | Address / Data Bus. Also used to pass strap information from the South Bridge to the North 
pin 
list idge with the information passed over to the North Bridge at reset time). 


GUO ce ee te ns ne 
Command from Client (South Bridge) to Host (North Bridge). 
AD22 
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Signal Name aC Signal DEcAnann 
GCLK | All | I |AGP Clock. 66 MHz clock for AGP logic. 


RESET# AD25 "a Reset. Input from the South Bridge chip. 3.3V tolerant input. When asserted, this signal resets 


the chip and sets all register bits to the default value. The rising edge of this signal is used to 
| AE26 m4 Power OK. Driven by South Bridge PWROK output from the power supply PWRGOOD input to 


sample all strap options In addition, HTRST# is driven active to reset the K8 CPU. 


the South Bridge. 
intel AD26 Suspend Status. For implementation of the Suspend-to-DRAM feature. Connect to an external 
pull-up to disable. 


TESTIN AC26 Test In. This pin is used for testing and must be left unconnected or tied high (4.7K Q to 2.5V) on 


all board designs. 


peBuG | ACi7|__ [Deby —OO—SSC‘C;C;73XYhCOCtCtCtTT 


| ee ee | No Connect. Reserved for graphics functions in pin-compatible “K8M800” chipset North Bridge. 
list 
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Signal Name | Pin# | VO. Signal Description , 


VLVREF AF21 V-Link Voltage Reference. 0.625V +2% derived using a resistive voltage divider (3K Q to 2.5V 
: and 1K Q to ground). See Design Guide for details. 


AGPVREF AC6, AGP Voltage Reference. 0.5 VCCQQ (0.75V) for AGP 2.0 (4x transfer mode) and 0.23 
| AC13 VCCQQ (0.35V) for AGP 3.0 (8x transfer mode). See the Design Guide for additional 
| information and circuit implementation details.. | | 


Signal Name | Pin # | /O- Signal Description 


RPCOMP Host CPU P-Channel Compensation. Connect 50 Q 1% resistor to GND. 
RNCOMP Host CPU N-Channel Compensation. Connect 50 Q 1% resistor to VCCHT. 


RTCOMP Host CPU Compensation. Connect 100 Q 1% resistor to VCCHT. 
| VLPCOMP AD19 V-Link P-Channel Compensation. Connect 360 1% resistor to ground. 


AGPNCOMP AGP N-Channel Compensation. Connect 60.4 Q 1% resistor to VCCAGP. 
AGPPCOMP AGP P-Channel Compensation. Connect 60.4 QO 1% resistor to GND. 


Signal Name | Pin# | 1/0 |Si 
VCCATX Sead bk Analog Power for HT Transmit. 3.3V +5%. Connect through a ferrite bead for isolation of 
digital switching noise. 


GNDATX Analog Ground for HT Transmit. ~ Connect to main ground plane through a ferrite bead for 
isolation of digital switching noi 


VCCARX E25 id Analog Power for HT Receive. 2, 5V +5%. Connect through a ferrite bead for isolation of digital 
switching 


GNDARX E26 Analog Ground for HT Receive. Connect to main ground plane through a ferrite bead for 
isolation of digital switching noise. 


Signal Name | Pin# =|V/O. Signal a 
VCCHT (see pin lists) a Power for HyperTransport I/O Interface Logic. Voltage is HT Interface dependent 
pically 1.2V). 


IVCCVL__|(see pin lists)|_P_| Power for V-Link I/O Interface Logic. 2.5V#5% SS CSCidC 
VCCAGP _|(see pin lists)|_P_| Power for AGP Bus I/O Interface Logic. 1.5V+5% = 
vecgg_ | —UI__|_-~PC[AGP Quiet Power. 1.5V +5%. Connect to VCCAGP (see DesignGuide) 
IGNDQQ =| =Tl=i«||s~iP AGP Quiet Ground. Connect to main ground plane. 

IVCCSUS. | —-AC25——s || Pi Suspend Power. 2.5V +5%. Ceo to sustain the on-chip 256-byte SRAM. 

VCC __{(see pin lists)|_P_| Power for All Other Internal Logic. 2.5V45% 0 
IGND _—_—_—s(see pin lists)| P Digital Ground. Connect to main ear plane. 
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Strap Pin Descriptions 


e 


a A a MY 
Signal Strap Pin Function Description Status Bit 
VAD7 Test Mode L: Disable 
H: Enable 
Pull down for normal operation. 
VAD7 is sampled during system initialization; The 
actual strapping pin is located on the South Bridge 
chip. 
VAD6 VT8235-CD: Auto-Configure L: Disable Rx51[7] 
SDA2 H: Enable 
VT8235-CE: 
SDA2 VAD6 is sampled during system initialization; The 
VT8237: actual strapping pin is located on the South Bridge 
PDA2 chip. 
VAD5 VT8235-CD: External Loop L: Disable 
SDA1 Test Mode H: Enable 
VT8235-CE: Pull down for normal operation. | 
SDA1 
VT8237: VADS5 is sampled during system initialization; The 
PDA1 actual strapping pin is located on the South Bridge 
chip. 
VAD4 VT8235-CD: -reserved- 
SDAO 
VT8235-CE: 
SDAO 
V1T8237: 
PDAO 
VAD3 VT8235-CD: Fast Command Check Design Guide for details. Rx53[7] 
SA19 | 
VT8235-CE: 
Strap VAD3 
VT8237: 
GPIOD 
VAD2 VT8235-CD: Initial HT Bus L: 8-bit 
SA18 : Width Pull down for normal operation. 
VT8235-CE: 
Strap VAD2 VAD2 is sampled during system initialization; The 
VT8237: actual strapping pin is located on the South Bridge 
GPIOB chip. 


VT8235-CD: 
SDCS3# 
V1T8235-CE: 
SDCS3# 
V1T8237: 
PDCS3# 


-— ne (External pullup / pulldown straps are required to select “H” /“L”) | ae - 


VAD[1:0] VT8235-CD: Initial HT Bus LL: 200MHz 
SA[17:16] Frequency Pull down for normal operation. 
VT8235-CE: 


Strap VAD[1:0] VAD[1:0] are sampled during system initialization; 
VT8237: The actual strapping pin is located on the South Bridge 
GPIOA, GPIOC chip. 
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REGISTERS 
Register Overview 


The following tables summarize the configuration and I/O 
registers. These tables also document the power-on default 
value (“Default”) and access type (“Acc”) for each register. 
Access type definitions used are RW (Read/Write), RO 
(Read/Only), “—” for reserved / used (essentially the same as 
RO), RWC (or just WC) (Read / Write 1’s to Clear individual 
bits) and W1 (Write Once then Read / Only after that). 
Registers indicated as RW may have some read/only bits that 
always read back a fixed value (usually 0 if unused); registers 
designated as RWC or WC may have some read-only or read 
write bits (see individual register descriptions following these 
tables for details). All offset and default values are shown in 
hexadecimal unless otherwise indicated. 


The graphics registers are described in a separate document. 
Table 4. Registers 


1V/O Ports 


Pert WO Port ____-—______|_Detialt_ tee 
ao 
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Device 0 Registers - Host Bridge 


Header Registers 


Offset |Configuration Space Header | Default | 


: 
© 
on) 
S 
= 


1-0 [VendorID 1106 RO 
| 3-2 |DeviceID 8188 [RO 
| 8 |RevisionID TTR 
| 9 |Program Interface | 00 [RO 
| A |SubClassCode | 00 RO 
|B |BaseClassCode | 06 [RO 
| CC |teserved | 
| D_ |LatencyTimer_ | RW 
| E |HeaderType | 00 RO 
| F  |BuiltIn SelfTest(BIST) | 00 RO. 
0000 0008 
[14-28 |-reserved@ || 

Ee 

[RO 

RO 

ES 


> 
iS) 


Offset[V-Link Control ——s|séDefault 
| 40 |V-LinkRevisionID | 
V-Link NB Uplink Max ReqDepth | 80 
‘V-Link NB Bus Timer NB Bus Timer —H— 
Le ODTs cel 

- 


| 4B [V-Link SB Uplink Max Req Depth | 80__| 
| 4C_|V-Link SB Uplink Buffer Size | 82 
| 4D |V-LinkSBBusTimer | 44 
| 4E [CCA Master High Priority | 00 
|_4F_|V-Link SB Miscellaneous Control__|___00__ 


re) 


Zi2l2)2 2 Bis 2)z|2/2)8 2/2/56 
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Device-Specific Registers (continued) 


| 50 |HTHostControlt | RW 
| 51 |HTHostControl2 | 00 ER 


| _52__|256-Byte SRAM Base Address | 00 
| 53 |HT Initialization’ | 
| 54 |HTInitialization2 | 0 
| 55 _[ArbitrationControll | 08 
| 56 Arbitration Control2 | 00 


Offset |Interrupt Control & Configuration | Default 
8 |Capability ID | 08 


WN 


WN 


Next Pointer 


B Capability Type 


0000 0000 


-5C 


| 60 | HT Arbitration Control 


BIOS ROM Control 

C-ROM Shadow Control | 00 JRWI 
| 62 _|D-ROMShadow Control | — 00s [RWI 
| 63 _|E/F-ROM Shadow, Mem Hole, SMI | __00__[RW/ 


| 64 |HTBuffer/FIFOControll | 00 
| 65 |HTBuffer/FIFOControl2 | 00s RWI 
| 66 tee | 
| 67 | 00 


fset 


HT Buffer / FIFO Control 3 
HT Buffer / FIFO Control 4 


ffset Default {Ac 
| 68 |Power Management Capability | O1_ 
| 69 |Power Management Next Pointer | 00 __| 
| 6B_|Power Management Capabilities I__| 
| 6c_|P 
| 6D | Power Management Status 
| 6E {P 
or] 


67 


je) 


ower Management Control/Status 
E ClI-to-PCI Bridge Support Extension 
6F jPower Management Data 


Offset |PCI Bus Control 


CI Arbitration 1 
6 CI Arbitration 2 


77-7F |-reserved- 
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Device 0 Device-Specific Registers (continued) 


Registers AO-AB in the AGP 2.0 register group in the table 
above are actually offsets from CAPPTR (Rx34) which (with 
Rx34 = AOh for AGP 2.0) result in the offsets listed above. 


Registers 80-AB in the AGP 3.0 register group in the table 
above are actually offsets from CAPPTR (Rx34) which (with 
Rx34 = 80h for AGP 3.0) result in the offsets listed above. 


| B4_ {V-Link NB Compensation Control__| 00 [RW 
| B5_|V-Link NB Strobe Drive Control __ | 00 |RW. 

| B6_|V-Link NB DataDriveControl | 00_ [RW 
| B7 |reserved- | 
| B9_|V-Link SB Strobe Drive Control 
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Device 0 Device-Specific Registers (continued) 


Offset |Power Management Control Default 
Pov 


| BD |-reserved- 
Dynamic Clock Stop 


HyperTransport I/O | 
| D8 | Transmit Data Rise / Fall Dela 


| DI | Transmit Clock Rise / Fall Dela 
Transmit Data Drive Control 
| DB | Transmit Clock Drive Control 


| DD | Receive Data / Clock Rise/Fall Dela 
Receive Terminator Value 
Receive Terminator Autocomp Status 


Transmit Autocomp Result 


Low Top Address High 


SMM / APIC Decoding 


Offset [AGP / V-Link Control 
AGP Output Dela | 
AGP / V-Link Receive Strobe Dela 


| 00 
00 
| EA [V-Link OutputDelay | 00 
| EB_|AGP SBA Ternination Control | 00__— 
| EC_|AGP Isochronous Control1 | 00 
| ED [AGP IsochronousControl2_ | 00 
| EE |AGP Master IsochRead Timer | _—_00__— 

Lee 00. 


EF 


AGP Master Isoch Write Timer 
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Device 1 Registers - PCI-to-PCI Bridge 


Header Registers 


Configuration Space Header Ac 
Vendor ID 1106 
B188 


;RO- 

|RO_ 
pee Revision ID | nn {RO 
| 9 |ProgramInterface iT SCL RO 
| A [SubClassCode Cid: C4 CLR 
|B |BaseClassCode ss —“‘(S OG ~O[RO 
| C_|-+reserved- —i“‘iNC OC OT 
| D_|Latency Timer —C‘idE(C («is [RO 
|_E |HeaderType = —“ié‘iL=SCiS SSO 
| F__|-reserved-(BuiltInSelfTest) || — 00 | — 
|10-17 |-reserved- Cid | 
| 18 |PrimaryBusNumber | S00 [RW 
| 19 |SecondaryBusNumber—ss|_ 00S [RW 
| 1A |SubordinateBusNumber | —00Ss [RW 
| 1B [Secondary LatencyTimer———s||_ (00s RO 
| ID |VOLimit  — —“‘L; «OOO URW 
1F-1E {Secondary Status | 9000 |RO. 
| 21-20 |Memo Base FFFO 
23-22 
FFFO 
27-26 |Prefetchable Memory Limit 
(28-33 |-reserved- ss C‘L(C CO I 
| 34 |Capability Pointer | S80 RO 
[35-3D|-reserved- CT Of 
3F-3E |PCI-to-PCI Bridge Control | 00 |RW 
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Device-Specific Registers 


| 40 |CPU-to-AGP Flow Control1 | 00 [RW 
| 41 |CPU-to-AGP Flow Control2___ | 08 RW| 
| 42 |AGP MasterControl | 00 

| 43 |AGP Master Latency Timer | 22 [RW 
| 44 |Reserved(DoNotProgram) | 00s [RW. 


47-46 |PCI-to-PCI Bridge Device ID 


| 48 |AGP/PCI2 Error Reporting | 00 
_ 00 


Capability ID 
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Miscellaneous I/O 


One I/O port is defined (Port 22). 


Port 22 — PCI / AGP Arbiter Disable .......::sccesseeessseeee RW. 
T-2 RESOrved a... ..ssssssesccccccssssstecceeseesssees always reads 0 

1 AGP Arbiter Disable | 
0 Respond to GREQ# signal ........ eee default 


1 Do not respond to GREQ# signal 
0 PCI Arbiter Disable 


0 Respond to all REQ# signals............ ....... default 
1 Do not respond to any REQ# signals, 
including PREQ# 


This port can be enabled for read/write access by setting bit-7 
of Device 0 Configuration Register 76. 
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Configuration Space I/O 


All on-chip registers (listed above) are addressed via the 
following configuration mechanism: | 
Mechanism #1 


These ports respond only to double-word accesses. Byte or 
word accesses will be passed on unchanged. 


31 Configuration Space Enable 
OF DISADICD sacweisesetocnestaccunuiteannanooseeueeansaene default 
1 Convert configuration data port writes to 
configuration cycles on the PCI bus 


30-24 Reserved —.icccsssscsscsssseceecssssseeees always reads 0 
23-16 PCI Bus Number 
Used to choose a specific PCI bus in the system 
15-11 Device Number 
Used to choose a specific device in the system 
(devices 0 and 1 are defined) 
10-8 Function Number 
Used to choose a specific function if the selected 
device supports multiple functions (only function 0 is 
defined). 
7-2 Register Number (also called the "Offset'') 


Used to select a specific DWORD in the 
configuration space 
1-0 Rixe@d- = 9 ciseidoersanwcahnddians always reads 0 


Refer to PCI Bus Specification Version 2.2 for further details 
on operation of the above configuration registers. 


Miscellaneous and Configuration Space I/O 
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Device 0 Register Descriptions 


Device 0 Host Bridge Header Registers 


All registers are located in PCI configuration space. They 
should be programmed using PCI configuration mechanism 1 
through CF8 / CFC with bus number, function number and 
device number equal to zero. 


Device 0 Offset 1-0 - Vendor ID (1106h 


15-0 ID Code (reads 1106h to identify VIA Technologies) 


Device 0 Offset 3-2 - Device ID (3188h 


15-10 Reserved 
9 


Fast Back-to-Back Cycle Enable ....................... RO 
0 Fast back-to-back transactions only allowed to 
THE SAMe ACNE cde ccieveliirieeeleseauiegedds: default 


1 Fast back-to-back transactions allowed to 
different agents 
SERR# Enable.....................ccccssccccssceceeeees ae ee RO 


1 SERR# driver enabled 
(SERR# ts used to report ECC errors). 


Address / Data Stepping ..................ccsescsccceeesenees RO 
Q Device never does stepping...............s000 default 
1 Device always does stepping 

Parity Error Respomse...............:::sccccccsssssscessecees RW 
0 Ignore parity errors & continue.............. default 
1 Take normal action on detected parity errors 

VGA Palette SmOop ..............cccccccccceccenenesssereeeeeeens RO 
Q Treat palette accesses normally.............. default 


1 Don’t respond to palette accesses on PCI bus 
Memory Write and Invalidate Command ......... RO 


QO Bus masters must use Mem Write.......... default 
1 Bus masters may generate Mem Write & Inval 
Special Cycle Monitoring ...................cesssecssseeeees RO 
Q Does not monitor special cycles............. default 
1 Monitors special cycles 
PCL Bus Waster viscccisssessceszicinscastussvuestestatsionezeveasnas RO 
Q Never behaves as a bus master 
1 Can behave as a bus maste?...............0006 default 
IWEEMNONY SU ACC ie csictinerteveiace lists tees Cac cdtovieesceetunteas RO 
O Does not respond to memory space 
1 Responds to memory Space...............ce0n default 
VO Space... cced xeronce geen ee kala RO 
0 Does not respond to I/O space .............. default 
1 Responds to I/O space 
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13 


12 


11 


10-9 


aan ~l 


3-0 


Detected Parity Error 
QO No parity error detected...........eceeeees default 
1 Error detected in either address or data phase. 
This bit is set even if error response is disabled 
(command register bit-6). ..... write one to clear 
Signaled System Error (SERR# Asserted) 


sdadeeie el ibetededd lepea Steeoroganed: always reads 0 
Signaled Master Abort 
O* (NO abort reCeIVed ico: esses ccctiedssavemceces default — 
1 Transaction aborted by the master 
feo cited euunl cs Sees scutes oak write one to clear 
Received Target Abort 
QO No abort received scsssiisesscccssiseescieassescenss default 
1 Transaction aborted by the target ..............eeee 
sede aenaiegbestu setae cateuadscs write one to clear 
Signaled Target Abort ..................... always reads 0 
0 Target Abort never signaled 
DEVSEL# Timing 
00 Fast 
Ol: MGGIURE jciisctinoesdsisichvisaceaeass always reads 01 
10 Slow 
11 Reserved 
Data Parity Error Detected 
0 No data parity error detected ................. default 
1 Error detected in data phase. Set only if error 
response enabled via command bit-6 = 1 and 
this chip was initiator of the operation in 
which the error occurred....... write one to clear 


evevecesesoneveenes 


Fast Back-to-Back Capable............... always reads 0 
User Definable Features..................... always reads 0 
66MHz Capable............... Deb sunedantatenes always reads 0 
Supports New Capability list............. always reads 1 
IRESCRVEG: cies siszvsssenccssagsiyeasisessncs always reads 0 


Specifies the latency timer value in PCI bus clocks. 


7-3 
2-0 


Guaranteed Time Slice for CPU ............... default=0 
Reserved (fixed granularity of 8 clks).. always read 0 
These bits are writeable but read O for PCI 
specification compatibility. The programmed value 
may be read back in Rx75[6-4] (PCI Arbitration 1). 


Device 0 Register Descriptions 


’ Technologies, luc. 
we cannect 


K8T800 Data Sheet 


Device 0 Host Bridge Header Registers (continued) 


7 BIST Supported ....... reads 0: no supported functions 
6-0 Reserved ..eeescccesssssscccssssseceesssenees always reads 0 


Device 0 Offset 13-10 - Graphics Aperture Base (AGP 2.0) 
00000008h 


This register is interpreted per the following definition if 
RxFD[1]=1 (AGP 2.0 registers enabled). 


31-28 Upper Programmable Base Address Bits ...... def=0 

27-20 Lower Programmable Base Address Bits ...... def=0 
These bits behave as if hardwired to 0 if the 
corresponding AGP 2.0 Graphics Aperture Size 
register bit (Device 0 Offset 84h) is 0. 


27 26 25 24 23 22 21 20 (Base) 
76 5 4 3 2 1 0 (Size) 
RWRWRWRWRWRWRWRW 1M 
RWRWRWRWRWRWRW 0 2M 
RWRWRWRWRWRW 0 0 4M 


Device 0 Offset 13-10 - Graphics Aperture Base (AGP 3.0) 
00000008h 


This register is interpreted per the following definition if 
RxFD[1]=0 (AGP 3.0 registers enabled). This register may 
only be read if AGP 3.0 register Rx90[8] = 1. 


31-22 Programmable Base Address Bits................... def=0 
These bits behave as if hardwired to 0 if the 
corresponding AGP 3.0 Graphics Aperture Size 
register bit (Device 0 Offset 94h) is 0. 


31 30 29 28 - - 27 26 25 24 23 22 = (Base) 
ji 10 9 8 7 6 353 4 3 2 1 Q = (Size) 
RW RW RW RW 0 0 RWRWRWRWRWRW 4M 
RW RW RW RW 0 0 RWRWRWRWRW O 8M 
RW RW RW RW 0 0 RWRWRWRW 0 0 16M 
RW RW RW RW 0 0 RWRWRW 0 0 0 32M 
RW RW RW RW 0 0 RWRW 0 0 0 0 64M 
RW RW RW RW 0 0 RW 0 0 0 0 0 128M 
RW RW RWRW 0 0 0 0 0 0 0 0 256M 
RWRWRW 0 0 0 0 0 0 0 0 0 512M 
RWRW 0 0 0 0 0 0 0 0 0 90 1G 
RW 0 0 0 0 0 0 0 0 0 0 0 2G-max 
0 0 0 0 0 0 0 0 0 0 0 90 4G 
21-4 ReSCrved —....ccceseeccccsssessssssssrseccersesees always reads 0 
3S. Pretetchableccccinccinsnenccianns always reads 1 


RWRWRWRWRW 0 0 0 8M Indicates that the locations in the address range 
RWRWRWRW 0 0 0 0 16M defined by this register are prefetchable. 
RWRWRW 0 0 0 0 0 32M DE Typ 2 Seitenende always reads 0 
RWRW 0 0 0 0 0 0. 64M Indicates the address range in the 32-bit address 
RW 0 0 0 0 0 0 0 128M space. 
00 0 0 0 0 0 0 256M O Memory Space............cccccsssssssseeeees always reads 0 
H9=4. ‘Reserved: sta eatageiiecasarn: always reads 0 nite Be Se eSy BANE te nemo acres 
3 ——- Prefetchable...............ccccccsssessesseees always reads 1 
Indicates that the locations in the address range 
defined by this register are prefetchable. 
Ze. SFVPO + asst eeceeindenceticees: always reads 0 
Indicates the address range in the 32-bit address 
space. | Device 0 Offset 2D-2C — Subsystem Vendor ID........... WI1/R 
0 Memory SPACE eaiccnsvenscanne sesenaeenean always reads 0 15-0 Subsystem Vendor ID ............0.0.00-. default = 0000h 
Indicates the address range in the memory address —_—_This register may be written once and is then read only. 
space. 
15-0 Subsystem ID uuu... eeeeeeeeeeees default = 0000h 
This register may be written once and is then read only. 
Contains an offset from the start of configuration space. 
7-0 AGP Capability List Pointer ........ always reads AOh 
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Device 0 Host Bridge Device-Specific Registers 


These registers are normally programmed once at system 
initialization time. 


V-Link Control 


7 V-Link Parity Error Detected by NB................ WC 
OQ No V-Link Parity Error Detected........... default 
1 V-Link Parity Error Detected (write 1 to clear) 
G —§-- RESOFVEM a rasecicccrccssesssvosveccvccsesesneees always reads 0 
5 16-bit Bus Width Supported by NB .............ce000 RO 
O” -Not Supported jis suvesincteiencdtece default 
1 Supported 
4 §8-Bit Bus Width Supported by NB................ss08 RO 
0 Not Supported 
L. - SUDPOM ET vecsecciacseseccondteseatdencsssncsavecerentes default 
3 4x Rate Supported by NB...................sccssssssesseeses RO 
0 Not Supported 
L. SSUPPOMEC ssncacsearepesvansvacteiacscenseacnsetendecete default 
2 2x Rate Supported by NB.............cccescsccscececssceees RO 
O: INOUSUPDOIECO jo. cmcciereienicterneen tes default 
1 Supported 
I (Reserved. saicciccciciciiceinnnd: always reads 0 
0 8x Rate Supported by NB............ccccccscescssscccscoers RO 
0 Not Supported 
E tSUPDOrled cs cesta stavedisesisessacectavateansesasstetnen default 
Device 0 Offset 42 — NB Downlink Command (88h)...... RW 


7-4 DnCmd Max Request Depth (0=1 DnCmd).. def = 8 
3-0 DnCmd Write Buffer Size (doublewords)..... def = 8 


Device 0 Offset 43 — NB Uplink Max Req Depth (80h)...RO 

7-4 UpCmd Max Request Depth (0=1 UpCmd).. def = 8 

Indicates the maximum allowable number of 
outstanding UPCMD requests 

3-0 Reserved aua.....cssssssseccsssssencceessessnees always reads 0 


7-4 UpCmd P2C Write Buffer Size (max lines).. def = 8 
3-0 UpCmd P2P Write Buffer Size (max lines) .. def = 2 
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7-4 Timer for Normal Priority Requests from SB 


0000 Immediate 

0001 1*4 VCLKs 

0010 2*4 VCLKs 

0011 3*4 VCLKs 

O100 AAV CICK Sivsecccccvusuvateeepstnseusvectiacaranss default 
0101 5*4 VCLKs 

0110 6*4 VCLKs 

0111 7*4 VCLKs 

1000 8*4 VCLKs 

1001 16*4 VCLKs 

1010 32*4 VCLKs 

1011 64*4 VCLKs 

11xx Own the bus for as long as there is a request 


3-0 Timer for High Priority Requests from SB 


0000 Immediate 

0001 1*2 VCLKs 

0010 2*2 VCLKs 

0011 3*2 VCLKs 

OTOO AF 2. NCUA ss ciisesuacadicren ch cktvacsatenseponssates default 
0101 5*2 VCLKs 

0110 6*2 VCLKs 

0111 7*2 VCLKs 

1000 8*2 VCLKs 

1001 16*2 VCLKs 

1010 32*2 VCLKs 

1011 64*2 VCLKs 

11xx Own the bus for as long as there is a request 
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7 Downstream High Priority 


0 Disable High Priority Down Commands .....def ._ 


1 Enable High Priority Down Commands 
6 Downlink Priority 
0 Treat Downlink Cycles as Normal Priority .def 
1 Treat Downlink Cycles as High Priority 
5-4 Combine Multiple STPGNT Cycles Into One V- 
Link Command 
« 00 Compatible, 1 command per V-Link cmd....def 
01 2 commands per V-Link command 
10 3 commands per V-Link command 
11 4 commands per V-Link command 
3-2 V-Link Master Access Ordering Rules 
00 High priority read, pass normal read (not pass 
WHILE): seocuaetacsesansaqeateotssacueeceweiedteusaenien: default 
01 Read (high/normal) pass write (HR>LR>W) 
Ix Read / write in order 


1-0 Reserved ouieieeecccecccccccccccscseeceseceeeeees always reads 0 
Device 0 Offset 47 — V-Link Control (OOh)...................0« RW 
7 Parity Error on SERR# Reported via NMI 
O “Disab Gis: b3, siscccsaeeeoseen cess: sas caceut ieee default 
1 Enable 
6 Parity Error on SERR# Reported to SB via Vlink 
Os WDISADIE sea ncistdassdacneiccaieas default 
1 Enable 
D-4*° “RESEDved:!)  vitwesestias vearacicaasivneesss always reads 0 
3 Down Strobe Dynamic Stop 
Os ~TDISADI © corchiecrsieaw dois optaasrxrersete ieecslsces: default 
1 Enable | 
2  Auto-Disconnect | 
0! JDISADIG an tacit eease teat iccescotania i vesivaet: default 
1 Enable a 
1 V-Link Disconnect Sequence for STPGNT cycle 
O. SIDISABIE soasccstescnceresari tae. icant eanuniventiesnend default 
1 Enable 
0 V-Link Disconnect Sequence for HALT Cycle 
“1Q: DISAB sscsacscuctiseeceuossscoressdibe states viwnatosaee default 
1 Enable 
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Device 0 Offset 48 — NB/SB V-Link Configuration A8h)RW 
7 V-Link Parity Check 


O) DISAB Ci caca isch si ectehetaceiaatenehaciectansoeaeelens default 
1 Enable 
6 Rest Bus Width Support 
Ds: DISA DIS ec sestestasactsenttes acetals haat default 
1 Enable | | 
5 16-bit Bus Width | 
OQ, DSA Ga iicccccccscige ets toscteetiasee aeoesrcoeaw es default 
1 Enable | 
4 8-Bit Bus Width 
0 Disable 
I. Btvabl Oaticeceecevesciseudaccsiestitesasaseecacstecelnss default 
3 4x Rate 
0 Disable 
LBM DG secsssnccvsveacesscsescnsssapansactseneane cassis default 
2 2x Rate 
O: Disable cuntives. cree atendtie tees default 
1 Enable 
A; <ROSErved: -siticiseieocaeeiens always reads 0 
0 8x Rate 
OG.) DISAB IC wnsscdceeatienloneneen default 
1 Enable. 
-7 V-Link Parity Error Detected by SB.........:000 WC 
0 No parity error detected... eee default 
1 Parity error detected: 
6 Reserved _.............. sa loaaneeessoeerenates always reads 0 
5 16-bit Bus Width Supported by SB.................... RO 
O: SNOESUDpOMed wesiserectears saree capeanseectes default 
1 Supported 
4 §8-Bit Bus Width Supported by SB........ccccccccecees RO 
0 Not Supported ; 
I VSUPPOMed scscccesceacasecenccsssdierccivssarscctatecas default 
3 4x Rate Supported by SB... ccsesssesscreeeeoes RO 
Q Not Supported 
L- SSUPPOTEG seit cascamvnciecsteisasiacsedsencsedeesieiiae default 
2 2x Rate Supported by SB... scccssssssssssrsceseens RO 
QO Not Supported... eecssseseeeetseees default 
1 Supported 
PD —- Reserved oi....eessccsccssssccccessssceeccenees always reads 0 
8x Rate Supported Dy SB.............cccccscssssssscsssesees RO 
0 Not Supported 
L. “SUPDOTEC siascasicsscctsiessdssseeesatsieveseacceasaes default 
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7-4 DnCmd Max Request Depth (0=1 DnCmd).. def = 8 
3-0 DnCmd Write Buffer Size (doublewords)..... def = 8 


Device 0 Offset 4B — SB Uplink Command (80h 


7-4 UpCmd Max Request Depth (0=1 UpCmd).. def = 8 
Indicates the maximum allowable number of 
outstanding UPCMD requests 

3-0 Reserved 


7-4 UpCmd P2C Write Buffer Size (max lines).. def = 8 
3-0 UpCmd P2P Write Buffer Size (max lines) .. def = 2 


7-4 Timer for Normal Priority Requests from NB 
0000 Immediate 
0001 1*4 VCLKs 
0010 2*4 VCLKs 


0011 3*4 VCLKs , 

OT00:474-V CLS a att iiesvnnaevonranseulaedeiesiscian: default 

0101 5*4 VCLKs 

0110 6*4 VCLKs 

0111 7*4 VCLKs 

1000 8*4 VCLKs 

1001 16*4 VCLKs 

1010 32*4 VCLKs 

1011 64*4 VCLKs 

11xx Own the bus for as long as there is a request 
3-0 Timer for High Priority Requests from NB 

0000 Immediate | 

0001 1*2 VCLKs 

0010 2*2 VCLKs 

0011 3*2 VCLKs 

OLOO:4 72 VY CII Scie lin ak cedecipn tvesbarectcenens default 

0101 5*2 VCLKs 

0110 6*2 VCLKs 

0111 7*2 VCLKs 

1000 8*2 VCLKs 

1001 16*2 VCLKs 

1010 32*2 VCLKs 

1011 64*2 VCLKs 

11xx Own the bus for as long as there is a request 
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Device 0 Offset 4E — CCA Master Priority (00h 


7 


1394 High Priority 
OF OW OrOnity cvisssseccetccstecciccis eo haeatiaseas default 
1 High priority 

LAN / NIC High Priority 
Oe “LOW DINOFIty scxitice cases cahenstadecsiee ares? default 
1 High priority 

Reserved —.......ccsssssccssssnsecccesenssserceens always reads 0 

USB High Priority 
O% SEOW PrlOrity sevectecst iverson aena ees default 
1 High priority 

ROSCRVER?  saseicapeisasbeteriecsccniceseeevavendes always reads 0 

IDE High Priority 
O iLOw pronty cscs ccsciin ele default 
1 High priority : 

AC97-ISA High Priority 
O!. LOW PRIOTILY  xccecidesenvinssirevandastoncsteceecaees default 
1 High priority 

PCI High Priority | 
QO LhOW PH ORIty 3 si3 sis eiescsiccsevesmsieavemeioecseadenees default 
1 High priority 


Device 0 Offset 4F — SB V-Link Misc Control (00h)...... 


Upstream Command High Priority 
Q Disable high priority up command........ default 
1 Enable high priority up commands 
IROSOIVGd. ecssciiadessiesSdeetswsreerncntsecene always reads 0 
Up Strobe Dynamic Stop 
QO: Disable sasisiccedecteiere asec aasaersciks default 
1 Enable 
ReServed: | “sicdacisiste hivenitessisdecinse always reads 0 
Down Cycle Wait for Up Cycle Write Flush 
(Except Down Cycle Post Write) 
OF  DISADI Goi iecasneaenveengtevsesestacceaveie eaniaceaels default 
1 Enable 
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Device 0 Offset 50 - HT Host Control 1 (OOh)................. 


In-Order Processing CPU-to-PCI / CPU-to-AGP 
Requests or HyperTransport Ordering Rule 
O: sDiSabl@ ss cvcrcicecucuseedecaesecastarteonenedeataee: default 
1 Enable 
PCI Master Read Ready / PCI Master Write 
Ready In-Order Response 
Oe Disa Ble taxecciiccssietintece renee elon default 
1 Enable 
AGP Master Read Ready / AGP Master Write 
Ready In-Order Response 


O}: “DISAB Csi vetecserivcduscceere tee eacieteisiest default 
1 Enable 

AGP Read Outstanding Request Queue Depth 
0  1G=LeVel sc tcncchin patie Mieatiaeas default 
1 32-Level 

EOI Cycle to AGP. 
O “DISA 6 2iscet sastnceiscncd less tonseccuasiaceceeseaasecoues default 
1 Enable 


Number of Outstanding PCI-to-CPU Requests on | 


HyperTransport Bus 
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ROMSIP Support............0000- RO from VAD6 Strap 
Or MIDIS A DIG ics co8 a5 candice ceesncaeee esac eas default 
1 Enable 

Set Isochronous Request Bit for PCI-to-CPU 

Requests with PCI MSIO 
Ot Disable eccsiovnrdeidetaceecorareiaotenmteds default 
1 Enable 


Set Isochronous Request Bit for AGP-to-CPU 
Requests with AGP High Priority 


O® SPS ADC asus; sesinbacddsadecachsctvassercuacessestudencuss default 
1 Enable : 
Set Isochronous Request Bit for All PCI-to-CPU 
Requests 
| SDISADIE: aicstestcciabictiasiteniatunnea ena default 
1 Enable 
Set Isochronous Request Bit for All AGP-to-CPU 
Requests 
SINE B STs] (a eee ne oe EPO default 
1 Enable 


Non-Posted CPU-to-PCI Response from PCI Will 
Wait For Previous PCI-to-CPU Write PCI Write 
Flush | 
0 Disable........... ides sbteas ie sswoaerenss eueabenes default 
1 Enable 
Non-Posted CPU-to-AGP Response from AGP 
Will Wait For Previous AGP-to-CPU AGP Write 
Flush 


O: DiSaDlOisisincitdatiiedetccd Secon default 
1 Enable 

256-Byte SRAM Access 
O:*: DISAD Gi ccssacciivasdiseesiaiasunsesereesusurcueunatees default 
1 Enable 


Device 0 Register Descriptions 


we connect 


MAK Tech rclosies: Ine. K8T800 Data Sheet 


Device 0 Offset 53 - HT Initialization 1 (OOh)....... ere Device 0 Offset 54 - HT Initialization 2 (OOh)................. 
7  —- CPU Fast Command ......c.cccecccccccssccccescscccecsssenccees RO 7  Set/ Clear Isoc Bit For Isoc AGP Request 
0 Disable........ default set per VAD3 strap info Ol: GICAl sedosccecexpcastescacemenauecweeseeeeteanncetarse default 
1 Enable 1 Set 
6-4 HT 400 Init Counter .. default per ROMSIP[57:55] 6-4 HT 800 Init Counter......default per ROMSIP[63:61 ] 
3 AGP Isochronous Read Outstanding Request S: “Reserved  aeteaisnnsiticntanak always reads 0 
Queue Depth 2-0 HT 600 Init Counter......default per ROMSIP[60:58] 
Ol: sPG=L6V Chi seccetn tecsacetacecaveticsnchesecicneectureaces: default 
1 32-Level 


2-0 HT 200 Init Counter .. default per ROMSIP[54:52] 
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Device 0 Offset 56 - Arbitration Control 2 (00h)........... 
7 AGP Read Length Can Be 1QW or 8QW (Not 1 / 7 Clear CPU-to-PCI Read Response PassPW Bit 
2/4/8QW) for AGP Performance O° Disable cance kw atencneucarelnin default 
Ol TOISADI GE 828 srent sieves sad cncersadocnsesteactoranweys default 1 Enable 
1 Enable a 6 Set CPU-to-PCI Target Done PassPW Bit 
6 AGP Byte Enable Write Type OF DISA G xs scec sets ese eeeitvetraaeneoareenetaeey default 
0 Issue Byte writes for all BE writes......... default 1 Enable : 
1 Issue DW writes for all BE writes 5 Clear CPU-to-PCI Target Done PassPW Bit 
5 When PCI-to-CPU Write Cycles With All Byte O- ADISADIC sacrccceicecess fet ccel eae asesesacees default 
Enables Set, HyperTransport Controller May: 1 Enable 
O Issue Byte Write... eeeeceesteeeeeeeees default 4 Legacy NMI Encoding for MT[3] 
1 Issue DoubleWord Write 0 Disable.............0. seeiiontieilevel tues: default 
4 AGP Read 8QW Access from HT 1 Enable 
O.- MD iSable faceseeteeci tic satu teenie default 3. Legacy External Interrupt Encoding for MT[3] 
1 Enable O SDISADIC seciwieiensvedinapetecreinivichemedeetans default 
3 Allow CPU CF8/ CFC I/O Cycle 1 Enable 
Q Disable (Don't Allow) 2 Reduce 1T Latency for FW Cycle 
Lb. Enable (Allow) scciscescascetecnsienenieriniaees default OQ: Disables tiuias cece iesvoari wee default 
2 PCI Master Access Could Be Bursting 1 Enable 
QO Only 1 request before data phase........... default 1 K8 CRC Error Checking............ccsccccssssees WIRft 
1 Could have 4 request pipeline before data Oi DISADIC ice cieiseiooteesiageeeeaisseans nc aanncoanenee default 
phase | 1 Enable 
1 Reduce 1T Latency for AGP Access 0 AGP Over 4G Error Checking ...............c0000 WIR? 
"805. UDIS able ssriccedcectedncmunaensaus default | OQ “Disable sco tecsisnanniercciensid default 
1 Enable | 1 Enable 
Fi. 100 usee for PLL lock timers. edefautt 7 “WIR” indiates “write once, then read only” 
1 1 usec for PLL lock timer 
Device 0 Offset 57 — System Memory Ending Address 
Olh 
6 System Memory Ending Address (HA[31:24})....... 
default = 01h 
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HyperTransport Arbitration Control 


Interrupt Control & Configuration 
Device 0 Offset 58 - Capability ID (08h 
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PCI Master (PCI1 & PCI2) Requests Can Pass 
Other Writes If The CPU Write Channel Is Full 
O:-. SDISAD IC %aetsccaree ta otaateuntaretneresencesnenwiac default 
1 Enable 
AGP Non-Isoc Requests Can Pass Other Writes If 
The CPU Write Channel Is Full 


Oe DISA DIG sic. dexcoseceabswtevadcccacssvevevseseesctoseeess default 
1 Enable 

Extend Arbitration Based on PCI Master Request 
Os, ~ WDISADIG yarecctecuacelueunieeiutasstentdeentindenee default 
1 Enable 

Extend Arbitration Based on AGP Non-Isoc Req 
O. ‘DISADIC a 4scc:.cssiactiviieseueccuceneunswnved default 
1 Enable 

Extend Arbitration Based on AGP Isoc Request 
O: “Disablevsaxtwasiecenke uated default 
1 Enable 


PCI Master Request Can Be High Priority in 
Upstream Arbitration 
0}: Disable: siccceeirecicsiorere iki eeieost default 
1 Enable 
AGP Non-Isoc Request Can Be High Priority in 
Upstream Arbitration 
O  JDISADIC a biicuatoitinacastevaeeteuceeatieice ts default 
1 Enable 
AGP Isoc Request Can Be High Priority in 
Upstream Arbitration 
OF DES AD) Osscore statues coats ets ewsh hal seas dep iicaetiel default 
1 Enable 


-29. 


Oee2G “ead Sees 


23-16 Vector 
15-8 Destination 


7 Reserved _........... 


6 Destination Mode 
5 Trigger Mode 

42 MT 
1 = Interrupt Polarity 
0 Interrupt Mask 
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BIOS ROM & Memory Hole Control 
Device 0 Offset 61 - Shadow RAM Control 1 (OOh)........ RW Device 0 Offset 63 - Shadow RAM Control 3 (O0h)....... RW 
7-6 CC000h-CFFFFh 7-6 E0000h-EFFFFh 
00 Read/write disable... eeseeeeeeceeees default 00 Read/write disable ............ccccccccccccccececece default 
01 Write enable 01 Write enable 
10 Read enable 10 Read enable 
11 Read/write enable 11 Read/write enable 
5-4 (C8000h-CBFFFh 5-4 F0000h-FFFFFh 
00 Read/write disable... cccccsesesccesseeeees default 00 Read/write disable ..........cccccccsssssssssseccees default 
01 Write enable 01 Write enable 
10 Read enable 10 Read enable 
11 Read/write enable 11 Read/write enable 
3-2 C4000h-C7FFFh 3-2 Memory Hole | 
00 Read/write disable.............cecsseesesseerees default 00! NONE: “sscse oes tes ieee ieee default 
01 Write enable 01 512K-640K 
10 Read enable 10 15M-16M (1M) 
11 Read/write enable 11 14M-16M (2M) 
1-0 C0000h-C3FFFh 1 Disable A,BK SMRAM Direct Access 
00 Read/write disable... eseseeeeeeees default 0 Enable A,BK DRAM Access 
01 Write enable 
10 Read enable SMI Mapping Control: 
11 Read/write enable Bits SMM Non-SMM 
Device 0 Offset 62 - Shadow RAM Control 2 (00h)........RW a aay re Poi ma 
7-6 DC000h-DFFFFh — | 01 DRAM DRAM DRAM DRAM 
00 Read/write disable... ccssessseeeee default 


01 Write enable 
10 Read enable 
11 Read/write enable 
5-4 D8000h-DBFFFh 
00 Read/write disable............. bs Svsncoimseasseie nt default 
01 Write enable 
10 Read enable 
11 Read/write enable 
3-2 D4000h-D7FFFh 
00 Read/write disable... eee ccceeeseeees default 
01 Write enable 
10 Read enable 
11 Read/write enable 
1-0 D0000h-D3FFFh 
00 Read/write disable... ccccccssceeeeees default 
01 Write enable 
10 Read enable 
11 Read/write enable 
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10 DRAM _ PCI PCI PCI 


11. DRAM DRAM DRAM DRAM 
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HyperTransport Buffer / FIFO Control 


Device 0 Offset 64 — HT Buffer Control 1 (OOh)............. 


7-4 AGP Master Isochronous Request Timer.... def=0h 
(programmed in units of 16 HT clocks) 
3-2. HT Parking Arbitration for PCI / AGP / Isoch 
AGP Requests 
OO Park at Previous BUS .............ccccccssssseeeess default 
01 Park at PCI Master 
10 Park at AGP Master 
11 Park at AGP Isoch Request 
1 MG FIFO Data Depth 


Oe” "GAO OW ss tact atvesssecees dadepdaheenbeaes santeeieen default 
1 128QW 

0 FW Data Depth 
OS: GOW x as eae ee cee ee default 


7-4 PCI Master Timer... ec eccecceeee default = Oh 
(programmed in units of 16 HT clocks) 
3-0 PCI Master Promotion Timer............... default = Oh 


(programmed in units of 16 HT clocks) 


Device 0 Offset 66 — HT Buffer Control 3 (00h)............. 
7-4 AGP Master Timer ....0............ ccc eeceeeeee default = Oh 
(programmed in units of 16 HT clocks) 
3-0 AGP Master Promotion Timer............. default = Oh 


(programmed in units of 16 HT clocks) 


Device 0 Offset 67 — HT Buffer Control 4 (O0h)............. 


7-0 AGP Master Isoch Request Timer ..... default = 00h 
(programmed in units of 16 HT clocks) 
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Extended Power Management Control 


Device 0 Offset 68 — Power Management Capability ID RO 
7-0 Capability ID .......... eee always reads Olh 


Device 0 Offset 69 — Power Management Next Pointer.. RO 
7-0 Next Pointer......... always reads 00h (“Null” Pointer) 


7-2 Reserved 

1-0 Power State 
00 DO 
Ol -reserved- 
10 -reserved- 
11 D3 Hot 


Device 0 Offset 6E — PCI-to-PCI Bridge Support Ext.... RO 
7-0 P2P Bridge Support Extensions ....always reads 00h 
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PCI Bus Control 


These registers are normally programmed once at system 
initialization time. 


Device 0 Offset 70 - PCI Buffer Control (00h 


7 CPU to PCI Post-Write 


Oe DISA Des atcrisesstereceneireebodedesessnestnsnteety ce: default 
1 Enable | 
G Reserved siiivesiccccssioevieiiccscscscseseees always reads 0 
5-4 PCI Master to DRAM Prefetch 
OO Always prefetch ............cccssccccssssereeeessees default 


xl Never prefetch 
10 Prefetch only for Enhance command 


3 $s RESCrved a... ..sssccsccssesserecssnsscecccesenes always reads 0 
2 PCI Master Read Buffering 
O? MISA 6 ehsscticeeSaedeseliciuwrentnsasiceaaies default 
1 Enable 
1 Delay Transaction 
O'S DISa DIG siccciatsvetaeescche inecienelaceteceas default 
1 Enable 


QO § Reserved  ...ccs cc cccssssnseeessccecenens ... always reads 0 


Device 0 Offset 71 - CPU to PCI Flow Control (48h).. RWC 
VT TROUY Status vissasaacccacesicsatcsnsssecacsvavesanccesusssaveessve RWC 
O Noretry occurred... eee sissies Cebault 
1 Retry occurred 
6 Retry Timeout Action 
QO Retry forever (record status only) 
1 Flush buffer or return FFFFFFFFh for reads 
Seasssade desta agst ear Aorta ees abate: .... default 
5-4 Retry Count and Retry Backoff 
00 Retry 2 times, backoff CPU... default 
01 Retry 16 times 
10 Retry 4 times 
11 Retry 64 times 


3 PCI Burst 
0 Disable 
be Bale: accissctcscteiuieat ss meieaeieds default 
ZR “MROSCRVGG: adisecstteiveree doattenererscuanste always reads 0 
1 Compatible Type#1 Configuration Cycles 
QO Disable (fixed AD31)....... cs eeeseeeseneeees default 
1 Enable 
0 IDSEL Control 
0 “ADI AAD D2 a occnstntinetaieticumriisetes default 
1 AD30, AD31 
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RRESCVVed  aetesiicaacmaiesecnee: always reads 0 
PCI Master 1-Wait-State Write 
0 Zero wait state TRDY# response........... default 


1 One wait state TRDY# response 
PCI Master 1-Wait-State Read 


0 Zero wait state TRDY# response........... default 
1 One wait state TRDY# response 
WSC# 
0 Disable....... Susdentacnssbivesucee clateapaeneeees default 
1 Enable 
Reserved)  sshacsiciteeneasin dies always reads 0 
PCI Master Broken Timer Enable 
OF. “DISADIC?.sehdecscaniutdacddesssteeeasasdendubacenautives default 


1 Enable. Force into arbitration when there is no 
FRAME# 16 PCICLK’s after the grant. 


Device 0 Register Descriptions 


“Technologies, Inc. 


NEA 


we cannect 


K8T800 Data Sheet 


7 


Device 0 Offset 75 - PCI Arbitration 1 (00h 


Arbitration Mode 
0 REQ-based (arbitrate at end of REQ#) ..default 
1 Frame-based (arbitrate at FRAME# assertion) 
Latency Timer........... read only, reads Rx0D bits 2:0 
Reserved.  sictciadisivcieiinnieveec always reads 0 
PCI Master Bus Time-Out 
(force into arbitration after a period of time) 
O00» DiSaDle osesccsascersncsectecverseetreueeveeeseses default 
001 1x16 PCICLKs 
010 2x16 PCICLKs 
011 3x16 PCICLKs 
100 4x16 PCICLKs 


111 7x16 PCICLKs 
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I/O Port 22 Access 
QO CPU access to I/O address 22h is passed on to 
the PCL DUST ishssnsveoren tes MaseSeneebeeatecesselee default 
1 CPU access to I/O address 22h is processed 
internally . 
ROSCrved: ° seiaiiiedieds Gukietneavanes: always reads 0 
Master Priority Rotation Control 
OO “DISAB G scar wvecheaeicicas uel Geeceaceteeceae ees default 


01 Grant to CPU after every PCI master grant 

10 Grant to CPU after every 2 PCI master grants 

11 Grant to CPU after every 3 PCI master grants 
Setting 01: the CPU will always be granted access 
after the current bus master completes, no matter how 
many PCI masters are requesting. 
Setting 10: if other PCI masters are requesting during 
the current PCI master grant, the highest priority 
master will get the bus after the current master 
completes, but the CPU will be guaranteed to get the 
bus after that master completes. 
Setting 11: if other PCI masters are requesting, the 
highest priority will get the bus next, then the next 
highest priority will get the bus, then the CPU will 
get the bus. 
In other words, with the above settings, even if 
multiple PCI masters are continuously requesting the 
bus, the CPU is guaranteed to get access after every 
master grant (01), after every other master grant (10) 
or after every third master grant (11). 
Select REQn# to REQ4# mapping 

OO RE OOF ox toc eaccittentintaricarteierns default. 

01 REQO# 

10 REQI# 

11 REQ2# 
RESCIVER esi ndsiiwirene siren always reads 0 
REQ4# is High Priority Master 

Oi DISsDle iccsiissteesxeterebeatas enue default 

1 Enable 
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GART / Graphics Aperture 


The function of the Graphics Address Relocation Table 


(GART) is to translate virtual 32-bit addresses issued by an 
AGP device into 4K-page based physical addresses for system 
memory access. In this translation, the upper 20 bits (A31- 
A12) are remapped, while the lower 12 address bits (A11-A0) 
are used unchanged. 


A one-level fully associative lookup scheme is used to 
implement the address translation. In this scheme, the upper 
20 bits of the virtual address are used to point to an entry in a 
page table located in system memory. Each page table entry 
contains the upper 20 bits of a physical address (a “physical 
page” address). For simplicity, each page table entry is 4 
bytes. The total size of the page table depends on the GART 
range (called the “aperture size”) which is programmable in 
the K8T800. 


This scheme is shown in the figure below. 
31 12 11 


Virtual Page Address Page Offset 


TLB Base 


Page Table 


31 12 11 


Physical Page Address Page Offset | 


Figure 3. Graphics Aperture Address Translation 
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Since address translation using the above scheme requires an 
access to system memory, an on-chip cache (called a 
“Translation Lookaside Buffer” or TLB) is utilized to enhance 
performance. The TLB in the K8T800 contains 16 entries. 
Address “misses” in the TLB require an access of system 
memory to retrieve translation data. Entries in the TLB are 
replaced using an LRU (Least Recently Used) algorithm. 


Addresses are translated only for accesses within the 
“Graphics Aperture” (GA). The Graphics Aperture can be any 
power of two in size from 1MB to 256MB (i.e., IMB, 2MB, 
4MB, 8MB, etc) for AGP 2.0 and 4MB to 2GB for AGP 3.0. 
The base of the Graphics Aperture can be anywhere in the 
system virtual address space on an address boundary 
determined by the aperture size (e.g., if the aperture size is 
4MB, the base must be on a 4MB address boundary). The 
Graphics Aperture Base is defined in register offset 10 of 
device 0. The Graphics Aperture Size and TLB Table Base 
are defined in the following register groups (Rx84 and 88 
respectively for AGP 2.0 and Rx94 and 98 for AGP 3.0) along 
with various control bits. 
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AGP 2.0 Registers 


AGP 2.0 registers Rx80-AB are enabled if RxFD[1] = 1 and 
AGP 3.0 registers Rx80-AB are enabled if RxFD[1] = 0. 


| Device 0 Offset 83-80 — AGP 2.0 GART/TLB Control... RW 
31-16 Reserved 


STCHCOHCT HS HEHEHOCOES EHH ECCHEEEHEHSESESHES 


15-8 Reserved (test mode status)..............ceeeseeesees RO 
7 Flush Page TLB 
O: DDISADIG vc caviasiieneatcndineceeneonlioaieente: default 
1 Enable 
6-0 Reserved (always program to 0).................0: RW 


Note: For any master access to the Graphics Aperture range, 
snoop will not be performed. 


Device 0 Offset 84 — AGP 2.0 Graphics Aperture Size .. RW 
7-0 Graphics Aperture Size 

11111111 1M 
11111110 2M 
11111100 4M 
11111000 8M 
11110000 16M 
11100000 32M 
11000000 64M 
10000000 128M 
00000000 256M 
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AGPMiscellaneous Control 


Offset 85 — AGP Buffer / Packet Control (O1lh 


7-6 Delay Read Response Buffer Release 
00> NOI DGLAY ee icescpvecdsereeevitictestedete eters 
01 Delay 1T (2T Rate) 
01 Delay 2T (3T Rate) 
11 Delay 3T (4T Rate) 


5 Sequence ID Value for AGP Isochronous Video 
Display 
O “Seal = Oia caseiseiaeupieseances taeccenisas default 
1 SeqID=1 
4-3 RESCPVEM —naacesssesscsssesccccccesssornssenensess always reads 0 
2 Value of PASSPW Bit in AGP Master Upstream 
Request Packet 
1 Value of Sequence ID in PCI/AGP Master 
Upstream Request Packet 
0 Soc Bit in CPU-to-PCI Response Packet Same as 


Corresponding Request Packet 
QO Always Clear 
1 Same 


7 ROSQrved?  -dcchiasrasndianianan 
6-4 PCI Master Read Merge Timer 
Used for waiting for the next request. 
000 Disable 
001 1 tick (7.5ns per tick) 
010 2 ticks 
011 3 ticks 
100 4 ticks 
101 5 ticks 
110 6 ticks 
111 7 ticks 
3-0 PCI Master Write Merge Timer 
Used for waiting for the next request. 
0000 Disable 
0001 1 tick (each tick = 60 nsec) 
0010 2 ticks 
0011 3 ticks 


Reserved 


default 


SCHOCSHHHTSEOESCEEHSEHSHSHSH SHEE EHH HEHESHHES ESTO EE ES ESOS 


shi pada aid wtontnatawon naan de cue eval uuaieeea ues default 


1111 15 ticks 
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we connect K8T800 Data Sheet 
Offset 8B-88 — AGP 2.0 GART Table BASC.ccscessesesessees2se RW Device 0 Offset AB-A8 - AGP 2.0 Command........... Said ia RW 


31-12 Graphics Aperture Translation Table Base. 
Pointer to the base of the translation table in system 
memory used to map addresses in the aperture range 
(the pointer to the base of the “Directory” table). 


11-2 Reserved ou........ccceesesssscccssssseteeeeeees always reads 0 
1 Graphics Aperture 
Os IDISADIE scnsinssers Weiiedeveticessseueeas Goch default 
1 Enable 


Note: To disable the Graphics Aperture, set this bit 
to 0 and set all bits of the Graphics Aperture Size to 
0. To enable the Graphics Aperture, set this bit to 1 
and program the Graphics Aperture Size to the 
desired aperture size. | 

Q Reserved — cvscecesccsscsccccssscessrcccaccnensnes always reads 0 


Device 0 Offset A3-A0 - AGP 2.0 Capabilities (0020C002h) 


31-24 Reserved .u.ceccccccsssssccccesssteceesseneee always reads 00 
23-20 Major Specification Revision ... always reads 0010b 
Major rev # of AGP spec that device conforms to 
19-16 Minor Specification Revision ... always reads 0000b 
Minor rev # of AGP spec that device conforms to 
15-8 Pointer to Next Item ...... always reads CO (last item) 
7-0 AGP Capability ID 
(always reads 02 to indicate it is AGP) 


Device 0 Offset A7-A4 - AGP 2.0 Status (1F000201h) ....RO 

31-24 Maximum AGP Requests.............. always reads 1Fh 
Max # of AGP requests the device can manage (32) 

Z3S-10 Reserved —— nrrcrsccssccsscsscasssssseccesssssees always reads Os 

9 Supports SideBand Addressing ....... always reads 1 


8-6 Reserved on...ccceesecesceessssseeeeeeeesee always reads Os 
5 Addresses Above 4G Supported ..... always reads OT 
4 Fast Write Supported...........0.000.. always reads Of 
S. “RES@FVeds  giscvecicccuosrednaane always reads 0s 
2 4X Rate Supported ............ always reads OT 
1 2X Rate Supported ........ ee always reads Of 
0 1X Rate Supported ......... ee. always reads 1 


+ Writable if RxFD[0] = 1. 
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31-24 Request Depth (reserved for target).. always reads Os 


23-10 Reserved 


9 


Sodahencasaasiacadh ses ueeets cecates always reads Os 
SideBand Addressing Enable 
O: Disable cusccscrnwecisteiatccncaisisinctaceaeoeieiss default 
1 Enable 
AGP Enable 
O Disable sais ircnatietnenictaed default 
1 Enable | 
Reserved —ua..ccccssscsssssssscesseecessseeees always reads Os 
4G Enable | : 
O.- IGADI EG  iaieresas id send oeee skeen totes tomeas default 
1 Enable 
Fast Write Enable 
Oy DDISAD IC .sscdicite deacon ve diaae ee eavadans default 
1 Enable 
ROSCrved  -crcsseiicictcshaveieteddexcimeessvoues always reads Os 
4X Mode Enable 
0 Disable... nies eae default 
1 Enable 
2X Mode Enable 
O: MISA DIG is etasedetamsscbtore ev vatieeusicaws esoex es default 
1 Enable 
1X Mode Enable 
Ol “ADIGA LC vachcdin cued ciscwicdseassiusenenaeswesnsteanecencs default 
1 Enable 
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K8T800 Data Sheet 


AGP 3.0 Registers 


AGP 3.0 registers Rx80-AB are enabled if RxFD[1] = 0 and 
AGP 2.0 registers Rx80-AB are enabled if RxFD[1]= 1. 


Device 0 Offset 83-80 - AGP 3.0 Capabilities (0035C002h) 


31-24 RRESCrved®  ccsuesseiesasseesoainceieanss always reads 0 
23-20 Major Specification Revision ...always reads 0011b 
Major rev # of AGP spec that device conforms to 
19-16 Minor Specification Revision ...always reads 0101b 
Minor rev # of AGP spec that device conforms to 
15-8 Pointer to Next Item ...... always reads CO (last item) 
7-0 AGP Capability ID 
(always reads 02 to indicate it is AGP) 


31-24 Maximum AGP Requests............ always reads 1Fh 
Max # of AGP requests the device can manage (32) 

23-16 Reserved —......ccccscccccssssssececesssnnees always reads Ost 

15-13 Optimum Async Request Size........ always reads Ost 
Suggested setting is 010b or 2“(2+4)=64 Bytes for 


SQW access 
12-10 Calibration Cycle Setting 
000 4ms 
001 16ms 
OED G4 IS: ccscivestenssstvaseunceacekeeseeswusernnssxceseans default} 
O11 256 ms 
9 Supports SideBand Addressing ....... always reads 1 
SB —§ ReServed .......ssssscssesssrccsssenrecsesences always reads OT 
7  64-Bit GART Entries......................... always reads 0 
6 CPU GART Translation Supported. always reads 0 
5S Addresses Above 4G Supported ....... always reads 0 
4 Fast Write Supported..........0.......... always reads 0 
3 AGP 8x Detected............... Set from AGP8XDT# pin 
2 4X Rate Supported ..................... Reads 0 if bit-3 = 1 
se penseuseatapacenle Gtusamiass Reads 1 if bit-3 = 0 
1 2X Rate Supported .................. always reads 1 
0 1X Rate Supported .......... a. always reads 1 


+ Writable if RxFD[0] = 1. 
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31-24 Request Depth (reserved for target)....always reads 0 
ZS-1S. Reserved. —csiccccsseseaseiecissavieiasdsvavenveaee always reads 0 


12-10 Calibration Cycle Select....................cce0 default = 0 
9  SideBand Addressing 
OP DISA DIC ssscacefececceieestonds dtceessteaet wenablences default 
1 Enable 
8 AGP 7 
DS DISBD 6 cteieisinttt Ad ated dindecucrtasals . default 
1 Enable 
7-0 ROSCFVER  sniisctisdececarstaronviisrscsvsscavens always reads 0 
5 Addresses Over 4G 
O DISA le yctissseciectises ooaween stances: default 
1 Enable 
4 Fast Write 
O “DISADIG.dicacdecscstets a ai actersnccpteceaccheitien: default 
1 Enable 
3S | RESETVEM races secccscssssseesscscsrncccenenesense always reads 0 
2-0 Transfer Mode Select.....................000 default = 000b 


Rx84[3]= 0 (8x mode not detected via AGP8XDT#) 


001 1x data transfer rate 
010 2x data transfer rate 
100 4x data transfer rate 

- Rx84[3] = 1 (8x mode detected via AGP8XDT#) 
OOO: =reSEIVCd Hicicisssscsespsvencosiiecentdeiaecemueeten default 
001 4x data transfer rate 
010 &x data transfer rate 


Device 0 Offset 8F-8C - AGP 3.0 Isochronous Status.... RW 


31-24 Reserved ——a......ccccsssescscrscccccescessssesnes always reads 0 

23-16 Max Asynchronous & Isochronous Bandwidth 
...default = half of DRAM Bandwidth Backdoor Regs 

15-8 Maximum Number of Isochronous Transactions 


in a Single Isochronous Period ................ default = 0 
7-6 Isochronous Payload Sizes Supported 
| 00: 256,128.64. 32 OVTES vit ciceseiecsesnsceree default 


O01 256, 128, 64 bytes 
10 256, 128 bytes 
11 256 bytes 
5-3 Max Latency for Isochronous Data Transfer 
(UNIS OF USCC) ssccissasccorserittestesezanceersenss default = 0 
2 Reserved 
1-0 Isochronous Error Code 
OO: “ING ETOP Soci cohasiated ve ceeeateeetacsueieseseisnrsaees default 
01 Isoch Request Overflow 
Ix -reserved- 
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Device 0 Offset 93-90 - AGP 3.0 GART / TLB Control. RW 
31-10 Reserved oe. eceeeeseeeees ......always reads Os 


9 Calibration Cycle 
0 Disable.............. Latesede rates ncn ueatona default 
1 Enable 

8 Graphics Aperture Base Register (Rx13-10) Read 
Oi, -TDISADIS soci oi Gite ew saetaeensctessananceecvseeteresccuts default 
1 Enable 

7  GART TLB 
0 Disable (TLB entries are invalidated) ....default 
1 Enable 

6-0 Reserved a.....ceceeesssssceccessneceeesseees always reads 0s 
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Device 0 Offset 97-94 - AGP 3.0 Graphics Aperture SizeRW 


31-28 Aperture Page Size Select default = 0000b 


Only 4K pages are allowed 


eeeeeesesecseses 


27 = Reserved .....sssscsssssscsecceessseececessenes always reads Os 
26-16 Page Size Supported............csscscesees default = 001h 
If bit-n of this field is 1, indicates support of 
2’(n+12) page size. Must be set to 001h (field bit-0 
set) to indicate only 4K pages allowed. 
15-12 Reserved uicc..cccceccccssccsssssstecesssnsees always reads Os 
11-0 Aperture Size ou. cccctccesteteeeeeees default = 0 
~111100111111 4MB 
111100111110  8MB 
111100111100 16MB 
111100111000 32MB 
111100110000 64MB 
111100100000 128MB 
111100000000 256MB 
111000000000 512MB 
110000000000 1GB 
100000000000 2GB <= Max supported 
000000000000 4GB <= Do not program 


Device 0 Offset 9B-98 - AGP 3.0 GART Table Base Lo RW 


31-12 GART Base Address [31:12] 
11-0 Reserved 


Poescevecereessesece 


SCHHHCHSEHOHHSCEHHE SE HOHSEHHSHOCELESE EEO HOES 


Device 0 Offset 9F-9C - AGP 3.0 GART Table Base Hi RW 


31-0 GART Base Address [63:32] default = 0 
This register should be programmed to all zeros since memory 
over 4GB is not supported. 


eCoaseeseoneenenetese 
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AGP 2.0 / 3.0 Registers 


ETA OLG cxcasestavpendsenactsteensdewsacchucvonesehetesways default 
1 Disable 

6 AGP Read Synchronization 
O. DISA DIE txccn hati nctaasetwcaseuistantas uns default 
1 Enable 

5 AGP Read Snoop DRAM Post-Write Buffer 
Oo DISAB eS acccccciesereatiais, mesiteateeoakeente: default 
1 Enable 


4 GREQ# Priority Becomes Higher When Arbiter is 
Parked at AGP Master 
OF, DDISAOIG ach cecvets capa tetathagietaveneehctciatvesetereee: default 
1 Enable 
3. GGNT Assertion 
0 Assert when | block of data is back....... default 
1 Assert when all data of this request is back 
2 ~~ Fence/ Flush 
0 Disable (low priority reads and writes will be 
executed out of order) ............ccsesesenseetees default 
1 Enable (low priority reads and writes will be 
executed in order) 
1 AGP Arbitration Parking 
Os SDDISa DIG yseeeicior acetcs se cioemineearnneaens default 
1 Enable (GGNT# remains asserted until either 
GREQ# de-asserts or data phase ready) 
0 AGP to PCI Master or CPU to PCI Turnaround 


Cycle 
OF ZF OP SL Pama 8 sca cccetectcastonccdveuetaaiievtes default 
1 1T Timing | 


7 AGP Performance Improvement 


OF SISA DIG easwitarst scersseeroctencs cacohncesteom sade default 
1 Enable 

6 Pipe Mode Performance Improvement 
Or, DISA DIC getivecpsastercateicivencsaneantncavataredetncncee: default 
1 Enable 

5 AGP Data Input Enable (for Power Saving) 
Q AGP data input always enabled ............. default 


1 AGP data input only enabled when necessary 
to avoid redundant transitions 
4 AGP Performance Improvement 
Or DISADIC 2issccatecuastesetatghtvenactdsetesoatal: default 
1 Enable 
3-0 AGP Data Phase Latency Timer ........ default = 02h 
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Jn Reserved)  iaecciiiiaccuncciccunin always reads 0 
1 GDBIH / GPIPE# Mux Function 
QO From GDBIH (0.95) uu... ececsseereeeseeees default 


1 From GPIPE# (0.9) 
0 CPU GART Read, AGP GART Write Coherency 


O® JDISAD OC eseanreciunisasceeitousaeystecte cueceaieare default 
1 Enable 
Device 0 Offset AF — AGP 3.0 Control (OOh).................. 

7 CPU/ PCI Master GART Access 
OF DISADIG sacasscsiieniconseaateeczsseach vciedintescesaviawes default 
1 Enable 

6 AGP Calibration 
ISA DIS acco cect vera cis ina cavontesnsdaccennecctuieds default 
1 Enable 

5 Mix Coherent / Non-coherent Accesses 
OS. SDISADIC ssxccseitindeaiss ded osetdleneeeee ents default 
1 Enable 


A Reserved) cccccasisesiiciedind always reads 0 
3 DBI Function 
Q Disable (DBI input masked and all outputs 


assume: DBI=O) w: casvsecccncevocsiassoscecestsosbans default 
1 Enable 
2 DBI Output for AGP Transactions 
OM DISD] Cava ctesticeeviseaiavsevehexsteesieeelions haat default 
1 Enable | 


1 DBI Output for Frame Transactions Including 
Fast-Write 


O TDDISA BIG icsvisnnsinesaeestwcconsdcsraassactiecussesecenes default 
1 Enable 

0 DBI Output from Frame Transactions 
O: ' PDUSADIG sscadeascsusvsanacassoncseaseev ev aueesreeecenes default 
1 Enable 
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Device 0 Offset BO — AGP Pad Control / Status (8xh).... RW Device 0 Offset B2 — AGP Pad Drive / Delay (O8h)........ 


7 AGP 4x Strobe VREF Control 

0 STB VREF is STB# and vice versa 

1 STB VREF is AGPREF ......cscssccccccseseees default 
6 AGP 4x Strobe & GD Pad Drive Strength 


0 Drive strength set to compensation circuit 
CLG TAU ecssticdevsatyecseceeesesvcexenccernsmsaeivehianaa default 
1 Drive strength controlled by RxB1[7-0] 
5-3 AGP Compensation Circuit N Control Output.RO 
2-0 AGP Compensation Circuit P Control Output.RO 
Note: N = low drive, P = high drive 


Device 0 Offset B1 —- AGP Drive Strength (63h)..........+ 
7-4 AGP Output Buffer Low Drive Strength....... def=6 
3-0 AGP Output Buffer High Drive Strength...... def=3 
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GD/GBE/GDS, SBA/SBS Control 
0 SBA/SBS = no cap 
GD/GBE/GDS = no cap 
SBA/SBS = cap 
GD/GBE/GDS = cap 
6-5 GD/GBE Receive Strobe Delay 
00 None 
01 Delay by 0.15 ns - 
10 Delay by 0.30 ns 
11 Delay by 0.45 ns 
GD[31-16] Staggered Delay 
0 None 
1 GD{[31:16] delayed by 1 ns 
AGP Slew Rate Control 
0 Disable 
Li CEPA ihesise A lassstetasteesecdesavaviewicacuudectans 


7 


Seeenececasreeseneseeesoneseese 


1 


CHESS HHS HEHEHE HHHHEEHEHSAESHHHESEHEHEEHRS HERES HOEH HOHE ORES 


default 


default 
0 None default 
1 Delay by 0.15 ns 
GDS Output Delay 
00 None 
01 Delay by 0.15 ns 
10 Delay by 0.30 ns | 
11 Delay by 0.45 ns 
(GDS1 & GDS1# will be delayed an additional Ins if 


SPHHSCHHSSESHHEHHEHRHEHHHESEHEOHOHEHESCEHECHEOH OHHH AEODELE 


1-0 
default 


SECC HOHHORSLOEDOLOHHHSHHOHHEHEDHHEHRESHH HEHEHE OSHS HOEREOE 


bit-4 = 1) 
7-4 AGP Strobe Output Low Drive Strength....... def=0 
3-0 AGP Strobe Output High Drive Strength .....def=0 


‘ 
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V-Link Compensation / Drive Control Power Management Control 


Device 0 Offset B4 — V-Link NB Compensation Ctrl (00h)RW Device 0 Offset BC — Power Management Mode (00h). RW 


7-5 V-Link Autocomp Output Value — High Drive.RO 7 Dynamic Power Management 

A. RESQRVEG:  seciiscvaacciitsreccteasigansorniees always reads 0 O:~. DISS DIC wasscciierssesncvasscsareawewsasuesnacsataweieus default 
3-1 V-Link Autocomp Output Value — Low Drive..RO 1 Enable 

0 Compensation Select : 6-0 — ReServed no. eccccccceeeceeeneeseeeees always reads 0 


0 Auto Comp (use values in bits 7-5, 3-1) default 
1 Manual Comp (use values in RxB5, B6) 


Device 0 Offset B5 — V-Link NB Strobe Drive Ctrl(00h)RW _ Device 0 Offset BE — Dynamic Clock Stop Control (00h)RW 


7-5 V-Link Strobe Pullup Manual Setting (High) 7 Host Interface Power Management 
4 ReSCIvVed coo rccecccccccccccccccccecccceccececcece always reads 0 O'- ISAD IG ier ds sidastiectencsstyaleassencessecdesvsneinons: default 
3-1 V-Link Strobe Pulldown Manual Setting (Low) 1 Enable 
O Reserved iiccccccccccssscsssscscssssescsees always reads 0 GB ReSCrved ose eceeesesssetesseeseeeseneoes always reads 0 
5 V-Link Interface Power Management 
Device 0 Offset Bo — V-Link NB Data Drive Ctrl (00h). RW O! Disable secisdcccntncecciencaenanie default 
7-5 V-Link Data Pullup Manual Setting (High) 1 Enable 
4 —— RESONVEd nn. aecsicesesssssnssseccccccesvseeesens always reads 0 4 AGP Interface Power Management 
3-1 V-Link Data Pulldown Manual Setting (Low) 0). DISABLE civeizsseedoeate le cesesesauesnonsneneotenoeetees default 
O Reserved — ccssessssissdssrsessessacsdastveasscens always reads 0 1 Enable 
3 PCI #2 Interface Power Management 
Oc “DISADIE saecsensessSccteacaui ees vasansesstare ogame taees default 
: 1 Enable 
Device 0 Offset B8 — V-Link SB Compensation Ctrl (00h)RW 
2 RROSCRVEG:. ndesseaieeioisScsne deren always reads 0 
7-5 V-Link Autocomp Output Value — High Drive.RO 1 V-Link Configuration Power Management 
4 RESEIV EM nonsnsssssesseresserrnsrnnenernceevee always reads 0 0 Disable...sssssssssssssssssssssssesessesesssesssssssee default 
3-1 V-Link Autocomp Output Value — Low Drive..RO 1 Enable 
0 Compensation Select O Reserved iicccccccsccssssscssessecenes always reads 0 


0 Auto Comp (use values in bits 7-5, 3-1) default 
1 Manual Comp (use values in RxB9, BA) 


Device 0 Offset B9 — V-Link SB Strobe Drive Ctrl (00h)RW 
7-5 V-Link Strobe Pullup Manual Setting (High) 


A <AROSErved:  snisoicsgensauaieiiinss always reads 0 
3-1 V-Link Strobe Pulldown Manual Setting (Low) 
0: ‘Reserved .c..%ecniheuewatin always reads 0 


Device 0 Offset BA — V-Link SB Data Drive Ctrl (00h). RW 
7-5 V-Link Data Pullup Manual Setting (High) 


4 — Reserved on...eeeecccceessssrecesesssseeceees always reads 0 
3-1 V-Link Data Pulldown Manual Setting (Low) 
0 -ReSQrved!  soncumacinincwncc nl inese, always reads 0 
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HyperTransport Control 


Device 0 Offset C3-C0 — Link Command (0060 5808h).RW | 
31-29 Slave / Primary Interface Type....... default = 0, RO 


28-26 Reserved oiiic..ccccssscccccessssscesessseeeeeees always reads 0 

25-21 Unit ID Count... cccccee snes default = 3, RO 
Specifies the number of UnitIDs used by the chip 

20-16 Base Unit ID [4:0] ......... eee eeceeseeees default = 0 


Specifies the link-protocol base UnitID. Internal 
logic uses this value to determine the UnitIDs for link 
requests and response packets. When a new value is 
written to this field, the response includes a UnitID 
that is based on the new value. 


15-8 Capabilities Pointer .................... default = 58h, RO 

7-0 Capabilities ID ........0. default = 08h, RO 
Specifies the capabilities ID for the link configuration 
space 
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Device 0 Offset C7-C4 — Link Configuration & Control 
xx11 0020h 


27 


steaeueuet cistron totes always reads 0 
default per CPU strapst 
Specifies the operating width of the outgoing link. 

000 8 bits 

001 16 bits (Device A, 0C4h only) 

Olx -reserved- 

100 2 bits 

101 4 bits 

110 -reserved- 

111 0 bits (not connected) 
IRESCRVER: 9 cessdecstcescesanseneascsvsemneruntends always reads 0 
default per CPU strapst 
Specifies the operating width of the incoming link. 

OOO 3S DIS tasien ecient inal easels default 

001 16 bits (Device A, 0C4h only) 

Olx -reserved- 

100 2 bits 

101 4 bits 

110 -reserved- 

111 0 bits (not connected) 


+ The default values of the above fields depend on the widths 
of the links of the connecting devices per the HyperTransport 
link specification. These fields are cleared by PWROK but 
not by RESET#. After the field is updated, the link width 
does not change until either RESET# is asserted or a link 
disconnect sequence occurs via LDTSTOP# (HyperTransport 


Stop). 


23 
22-20 


19 
18-16 


15 
14 


IROSGrved:.  sccidisetenicntteeaseeses: always reads 0 
Max Link Width Out................ default = 001b, RO 
Specifies the operating width of the outgoing link to 
be 16 bits wide for side A and 8 bits wide for side B. 


REServed:. sake nnn always reads 0 
Max Link Width In................... default = 001b, RO 
Specifies the operating width of the incoming link to 
be 16 bits wide for side A and 8 bits wide for side B. 


ROSCIVeGd: heise ened: always reads 0 
Extended Control Time During Initialization{ 
Specifies the time in which HT[B,AJCTL is held 
asserted during the initialization sequence that 
follows LDTSTOP# assertion after HT[B,A]JCTL is 
detected asserted. 

O At least 16 bit times .............eeeseeeeeee ..... default 

1 About 50 microseconds 


{This bit is cleared by PWROK but not by RESET# 
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0 


Link High Impedance Enablet 

0 During the LDTSTOP# disconnect sequence, 
the link transmit signals are driven but to 
undefined states and the link receive signals 
are assumed to be driven. .............cece0 default 

1 During the LDTSTOP# disconnect sequence, 
the link transmit signals are set to high 
impedance states and the link receivers are 
configured for high impedance inputs (power 
is cut to the receiver differential amps and it is 
guaranteed that there are no high-current paths 
in the receive circuits). 


ROESCIVER: ciao histecisscinmidencend: always reads 0 
CRC Error Detected on Incoming Link?...... RWC — 
Bit-9 applies to the link upper byte (DevA, C4h only) 
Bit-8 applies to the link lower byte 


Transmitter Off 
O° OW. at acenstiiichncecsicteseaateeseneieses default 
1 Off 

End of Chain 
O! NOU EOC viscera eee cee default 
1 EOC 

Initialization Complete .............cccssssssccsssessescecess RO 


Set by hardware after low-level link initialization has 
completed successfully. If there is no device on the 
other end of the link or the device on the other end is 
unable to properly perform link initialization, then 
this bit is not set. This bit is cleared by RESET# or 
after the link disconnect sequence completes after the 
assertion of LDTSTOP#. 
Dotnike Pailire? scssssccosstsschccseeedatecccteasseveseotssezstecse 
This bit is set by hardware when a CRC error is 
detected on the link (if enabled by bit-1 below) or if 
the link is not used in the system. 
CRC Error Command 
This bit may be used to check the CRC failure 
detection logic of the device on the other side of the 
link. 
Q Transmitted CRC values match the values 
calculated per the link specification. ..... default 
1 Link transmission logic generates erroneous 


CRC values 
RESCrved: — sansicseereeminsessapesasianaesoesnsnie always reads 0 | 
CRC Flood Enable 
0 CRC errors do not result in sync packets and 
do not set the link fail bit... default 


1 CRC errors result in sync packets to the 
outgoing link and set the link fail bit 
Reserved: --iscnaudiecha iain always reads 0 


{This bit is cleared by PWROK but not by RESET# 
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31-8 Reserved 


i Desipalie es oeewedacseeatetednas always reads 0 

7 Transmitter Offf........ccccccseccssccsseees always reads 1 
Hardwired high to indicate that there is no 
subordinate HyperTransport link. 

6 End of HyperTransport Chain........ always reads 1 
Hardwired high to indicate that there is no 
subordinate HyperTransport link. 


5. Reserved. cains.tsacniiinaniiadent always reads 0 

4 Link Fallurre.............seccssscsesssoscccceseeees always reads 1 

Hardwired high to indicate that there is no 
subordinate HyperTransport link. 

B-O Reserved a... cece cesscccsssnsenssenenerecccenense always reads 0 


Device 0 Offset CF-CC — Link Frequency Capability (0035 
0022h 


31-16 Link Frequency Capability............. def=0035h, RO 
These bits indicate that the link supports 200, 400, 
600 and 800 MHz link frequencies. 


15-12 Reserved 
11-8 Link FreQue ney wcsscsssscecdscssssesscsesssctsscsesctsscacscsssate RW 
Specifies the link frequency. The two msbs of this 
field default to 00b. The two Isbs of this field are 
latched from VAD[1:0] on the rising edge of 
PWROK (but not by RESET#) to set the default 
value (normally 00b for 200 MHz operation). After 
this field is updated, the link frequency does not 
change until either RESET# is asserted or a link 
disconnect sequence occurs via LDTSTOP# 
(HyperTransport Stop). 
0000 200 MHz ...Isbs default per straps VAD[1:0] 
0010 400 MHz 
0100 600 MHz 
0101 800 MHz 
all other values are reserved 


7-5 Link Major Revision............00 default = 001b, RO 

4-0 Link Minor Revision............. default = 00010b, RO 
These fields are hardwired to indicate support of 
revision 1.02 of the HyperTransport link 
specification. 
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Device 0 Offset D7-D4 — Link Enumeration Scratchpad 
0000 0000h 


31-16 Reserved —.....csceescecccssssssssssceeeesesees always reads 0 
15-0 Enumeration Scratchpad................. default = 0000h 
- No internal hardware is controlled by these bits. 
These bits are cleared by PWROK but not by 
RESET#. 
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HyperTransport I/O 


Device 0 Offset D8 — Transmit Data Rise / Fall Delay 


7-6 Positive Data Signal Rising Edge Delay......... def=0 
5-4 Positive Data Signal Falling Edge Delay......... def=0 
3-2 Negative Data Signal Rising Edge Delay........ def=0 
1-0 Negative Data Signal Falling Edge Delay ...... def=0 


Device 0 Offset D9 — Transmit Clock Rise / Fall Delay 


00h 


7-6 Positive Clock Signal Rising Edge Delay ....... def=0 
5-4 Positive Clock Signal Falling Edge Delay ...... def=0 
3-2 Negative Clock Signal Rising Edge Delay...... def=0 
1-0 Negative Clock Signal Falling Edge Delay..... def=0 


Device 0 Offset DA — Transmit Data Drive Ctrl (00h)... RW 


7 Data Coarse Delay ...............cccecsessssceeeees default = 0 
6-4 Data Pullup Drive Control...................... default = 0 

3S JRESErved’  dvaiicueen ee always reads 0 
2-0 Data Pulldown Drive Control ................. default = 0 
Device 0 Offset DB — Transmit Clck Drive Ctrl (00h)... RW 
7 Clock Coarse Delay..............cccesessseneeeeee default = 0 
6-4 Clock Pullup Drive Control .................... default = 0 

D: GRESEVVCR?  siciicscscsscercisascunrezsrivcays always reads 0 


2-0 Clock Pulldown Drive Control ............... default = 0 


Device 0 Offset DC — Transmit Autocomp Result (00h) RW 
7 Transmit Autocomp Select 
OF I a oeeciesunenteieotescumsesebuateis cece ceavaabedeas default 
1 Automatic 
6-4 Transmit Pullup Drive Strength From Autocomp 
lens stan nda aauaesgenan inane cates default = 0 


SD  ‘ROSCFVEd.  gecteiisiecdiseitieritinieal aves always reads 0 


2-0 Transmit Pulldown Drive Strength From 
AULOCOMP: scecdisiviexinceseedariciaveierione default = 0 
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Device 0 Offset DD — Receive Data / Clock Rise / Fall 


7-6 Data Input Rising Edge Delay................. default = 0 
5-4 Data Input Falling Edge Delay................ default = 0 
3-2 Clock Input Rising Edge Delay............... default = 0 
1-0 Clock Input Falling Edge Delay.............. default = 0 


Device 0 Offset DE — Receive Terminator Value (22h). RW 
7  Autocomp Termination Value 
OF Mantial oni csckesi us sndsecciaaltateneaecsettadaaetets default 
1 Automatic 
6-4 Data Receive Termination Value.....default = 010b 
> “Reserved: - cseiicaensvscunmncneas always reads 0 
2-0 Clock Receive Termination Value ...default = 010b 


Device 0 Offset DF — Receive Terminator Autocomp Status 
00h 


7 TCAD/RCAD High / Low Byte Delay Control 
0 Configure / read low byte (TCAD[7:0] / 
RCAD[7:0]) delay control............eeeeeee default 
1 Configure / read high byte (TCAD[15:8] / 
RCADJ[15:8]) delay control 
The registers include RxD8, D9, DD 
6-4 Receive Termination Autocomp Value... default = 0 
3-2 Receive PLL Feedback Delay Fine Tune 
OO Sead OU 1S esse csatcarteetes laces ster age: default 
01 Aligned 
10 Lag 0.1 ns 
11 Lag 0.2 ns 
1-0 Receive Clock Delay. 
OO" VT(2O0 MIA) sscznsssstbuassecreccieatectesveceies default 
O01 2T | 
10 3T 
11 Illegal setting - do not use 
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DRAM Above 4G Control 


7-4 Low Top Address Low 
3-0 DRAM Granularity 


Seeeseoeaseseseseesseseeeaese 


0 16M 
1 32M 
2 64M 


Total DRAM less than 8G 
Total DRAM less than 16G 
3 128M Total DRAM less than 32G 
4 256M _ Total DRAM less than 64G 
5-7 -reserved- 


Device 0 Offset ES — Low Top Address High (FFh 


Total DRAM less than 4G....... 


7-0 Low Top Address High........................ default = FFh 


Device 0 Offset E6 — SMM / APIC Decoding (01h 
7-6 Reserved 

5 APIC Lowest Interrupt Arbitration 

0 Disable 

1 Enable 

4 I/O APIC Decoding 


SCOHHHHHHHHHHESEHEHOHHHSSHHHEHEHHSEEEEHEEES 


Q FECxxxxx accesses go to PCI.............. 


SCHOHRESHSHSEHHE SHEESH EHEAHTOOHEREHEEOHESEHESHEEOEEEEE 


default 


1 FEC00000 to FEC7FFFF accesses go to PCI 
FEC80000 to FECFFFFF accesses go to AGP 


3 MSI (Processor Message) Support 


0 Disable (master access to FEExxxxx will go to 


PCT) 


SOHHSHEHHSSHESEHSEHHHHEHRHREHOCEHEHHSHHHEHESHEEHEHEHOHREEOEES 


1 Enable (master access to FEExxxxx will be 


passed to host side to do snoop) 
2 TopSMM | 


O Disable ........cccccceeeceees ere ee 


1 Enable 
1 Reserved 
0 Compatible SMM 
0 Disable 


Ti GEADIC ccc vecesizsccsdeclectccccusevertececceaeseseeeetss 
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Table 5. System Memory Map 


Space Start 
DOS 0 


VGA 640K 


BIOS 768K 
BIOS 784K 
BIOS 800K 
BIOS 816K 
BIOS 832K 
BIOS 848K 
BIOS 864K 
BIOS 880K 
BIOS 896K 
BIOS 960K 


Sys  1MB 
Bus D Top 
Init 4G-64K 


Size Address Range 
640K 00000000-0009FFFF 


128K 000A0000-000BFFFF 


16K 000C0000-000C3FFF 
16K 000C4000-000C7FFF 
16K 000C8000-000CBFFF 
16K 000CC000-000CFFFF 
16K 000D0000-000D3FFF 
16K 000D4000-000D7FFF 
16K 000D8000-000DBFFF 
16K 000DC000-000DFFFF 
64K O00E0000-000EFFFF 

64K O00F0000-000FFFFF 


00100000-DRAM Top 
DRAM Top-FFFEFFFF 
64K FFFEFFFF-FFFFFFFF 


Comment 
Cacheable 


Used for SMM 


Shadow Ctrl 1 
Shadow Ctrl 1 
Shadow Ctrl 1 
Shadow Ctrl 1 
Shadow Ctrl 2 
Shadow Ctrl 2 
Shadow Ctrl 2 
Shadow Ctrl 2 
Shadow Ctrl 3 
Shadow Ctrl 3 


Can have hole 


OOOFXxxxx alias 
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AGP / V-Link Control 


Device 0 Offset E8 — AGP Output Delay. ..sssssssssessseroee RW 
7-6 AGP Data Output Rise Delay (GD)................ def=0 
5-4 AGP Data Output Fall Delay (GD)................. def=0 


3-2. AGP Data Strobe Output Rise Delay (GDS) . def=0 
1-0 AGP Data Strobe Output Fall Delay (GDS).. def=0 


Device 0 Offset E9 - AGP / VL Receive Strobe Delay ... RW 
7-6 AGP Strobe Receive Rise Delay (GDS).......... def=0 
5-4 AGP Strobe Receive Fall Delay (GDS) .......... def=0 
3-2 V-Link Strobe Receive Rise Delay (UPSTB). def=0 
1-0 V-Link Strobe Receive Fall Delay (UPSTB).. def=0 


7-6 V-Link Data Output Rise Delay (VAD)......... def=0 
5-4 V-Link Data Output Fall Delay (VAD).......... def=0 
3-2. V-Link Strobe Output Rise Delay (DNSTB) . def=0 
1-0 V-Link Strobe Output Fall Delay (DNSTB).. def=0 


Device 0 Offset EB — AGP SBA Termination Control... RW 


Dee MROSCRVEO..  ccsscevsacsuvccezsisctuuaceceeettccans always reads 0 
2-0 SBA Termination Manual Control......... default = 0 


Device 0 Offset EC — AGP Isochronous Control 1......... RW 

Teh Reserved occecccesccccsssccessseecsenseeesnees always reads 0 

3 Isoch Read Shares Master AGP FIFO When No 
Asynch Read is Allocated 


O: -DiSA Ole essinccitvwiseertessatsesiese ai anataens default 
1 Enable 

2  Isoch Read Will Snoop Command FIFO 
©." DISA OIG seioscetetshedsasseseoscalennsseeieneetees default 
1 Enable 


1 Issue Request to Arbitor for GGNT 
0 When data from entire transaction is rcvd ...def 
1 When 1 block of data is received 

O Reserved —.......ccesssesccsssseecccessseeceees always reads 0 


Device 0 Offset ED — AGP Isochronous Control 2......... RW 


T- “FROSGRVOG:.  xcsyeisteedocdsssidensiszsadededeeess always reads 0 
6 Hold Last AGP Data (GD Pins) 
0: “DiSaDle coos ccc Aaa eediaeictncennl default 
1 Enable 
5-0 Fill Isoch Request Queue by VXD After Checking 
the Value of Isoch Status Bits for Error Report in 
the Capability Header (Rx8C[1-0]). 


Device 0 Offset EE — AGP Master Isoch Read Timer... RW 


7-0 AGP Master High Priority Counter for Isoch 
Request to Assert High Priority Signal to DRAM 
Controller for Isoch Reads 


Device 0 Offset EF — AGP Master Isoch Write Timer .. RW 


7-0 AGP Master High Priority Counter for Isoch 
Request to Assert High Priority Signal to DRAM 
Controller for Isoch Writes 


BIOS Scratch 


Miscellaneous Registers 


Device 0 Offset FD — AGP 2.0 / 3.0 Select............rsresees RW 


T-3 Reserved ........ssssssssssssoretcetsnerersssseoee always reads 0 

2 AGP Capability Pointer (Rx34) Value 
0 Rx34 = AOh (AGP 2.0)... eeseeeeeenes default 
1 Rx34 = 80h (AGP 3.0) 

1 Compatible Rx80-AF 
0 AGP 3.0 registers at Rx80-B3 ............... default 
1 AGP 2.0 registers at Rx80-B3 

0 #AGP Status Register Write 
0 Disable (AGP 3.0 Rx84 is RO).............. default 
1 Enable (AGP 3.0 Rx84 is RW) 
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Device 1 Register Descriptions 


Device 1 PCI-to-PCI Bridge Header Registers Device 1 Offset 7-6 - Status (Primary Bus) (0230h).... RWC 


All registers are located in PCI configuration space. They 15 Detected Parity | Dt 1) arene ree ere ne eee always reads 0 
should be programmed using PCI configuration mechanism 1 14 Signaled System Error (SERR#).......always reads 0 
through CF8 / CFC with bus number of 0 and function number 13 Signaled Master Abort 
equal to 0 and device number equal to one. O No abort received ............cccccsscescecssseeseee default 
: 1 Transaction aborted by the master with 
Device 1 Offset 1-0 - Vendor ID (1106h Master-A bort (except Special Cycles).............. 
15-0 ID Code (reads 1106h to identify VIA Technologies) a rttttimnrrnemrereetsee write 1 to clear 
12 Received Target Abort | 
Device 1 Offset 3-2 - Device ID (B188h 0 No abort received Sidiedaamneeaneineees see default 
15-0 ID Code (reads B188h to identify the PCI-to-PCI _ 1 Transaction aborted by the target with Target- 
Bridge device) ADO wicnvivicicanminienaneeiess write 1 to clear 
| ) 11. Signaled Target Abort ..................... always reads 0 
Device 1 Offset 5-4 — Command (O007h).............esseseseees RW 10-9 DEVSEL# Timing 
15-10 Reserved oou.ecccccccccceccesseesseesseees always reads 0 00 Fast 
9 Fast Back-to-Back Cycle Enable ..............cc00. RO OL. MCdWiMescceintndaopileinn always reads 01 
0 Fast back-to-back transactions only allowed to 10 Slow 
the same agent....cccccccs cesses default 11 Reserved 
1 Fast back-to-back transactions allowed to 8 Data Parity Error Detected ............... always reads 0 
different agents 7 Fast Back-to-Back Capable............... always reads 0 
§ SERR# Enablle..........0.......c:cccssccssssssccssssssccssssseseees RO 6 User Definable Features..................... always reads 0 
O SERR# driver disabled... default 5S G6MHZ Capable... always reads 1 
1 SERR# driver enabled 4 Supports New Capability list........... always reads 1 
(SERR# is used to report ECC errors). 3-0) Reserved ovens Sererereite always reads 0 
7 Address / Data Stepping........ sevsteesansenenssenensecnenees RO Device 1 Offset 8 - Revision ID (00h 
O Device never does stepping..............e default = ae 
‘1 Device always does stepping ~ 7-0 Chip Revision Code (00=First Silicon) 
6 Parity Error Response aedarssaeeceNs ne eo RW Device 1 Offset 9 - Prosrammin Interface OOh)........... RO 
> sence patty eee ees te cerult This register is defined in different ways for each Base/Sub- 
1 Take normal action on detected parity errors 
Class Code value and is undefined for this type of device. 
Si. “ROSERVEG:  ssainccessispeetieceeseiiiioss always reads 0 
4 Memory Write and Invalidate Command......... RO 7-0 Interface Identifier... always reads 00 
0 Bus masters must use Mem Write.......... default 
1 Bus masters may generate Mem Write & Inval 
3 Special Cycle Monitoring ................ cc eeeees RO 
0 Does not monitor special cycles............. default 
1 Monitors special cycles 
2 ~=Bus Master o.oo eceeeeeee Pipidaaupsessese mete. RW 


O Never behaves as a bus master 
1 Enable to operate as a bus master on the 
primary interface on behalf of a master on the 


secondary interface 0... cecssssseeesseeees default 
L Memory Space .iiccscdiidcnccdeummunsinndiianrca: RW 
0 Does not respond to memory space 
1 Enable memory space access ................ default 
0: MO Space -secesieiandtsiceuwie nial RW 
Q Does not respond to I/O space 
1 Enable I/O space access ......... Pe errr default 
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Device 1 Offset 18 - Primary Bus Number (00h)............ 

7-0 Primary Bus Number ......................ccc008 default = 0 
This register is read write, but internally the chip always uses 
bus 0 as the primary. 


7-0 Secondary Bus Number......................0000 default = 0 
Note: AGP must use these bits to convert Type 1 to Type 0. 


Device 1 Offset 1A - Subordinate Bus Number (00h) .... RW 


7-0 Primary Bus Number ..................::cccceees default = 0 
Note: AGP must use these bits to decide if Type 1 to Type 1 
command passing is allowed. 


Device 1 Offset 1B < Secondary Latency Timer (00h)....RO 


TO SROSCrved:.  .coseiicicensedssrceisedioresniees always reads 0 


Device 1 Offset 1C - I/O Base (FOh)................ssssecccscsseeees 
7-4 W/O Base AD[15:12]............ cece default = 1111b 
3-0 I/O Addressing Capability ...................... default = 0 
Device 1 Offset 1D - 1/O Limit (OOh).......................ssec000 
7-4 VO Limit AD[15:12] «0... eee cceeees default = 0 
3-0 I/O Addressing Capability ...................... default = 0 


15-0 Secondary Status 
Rx44[4] = 0: these bits read back 0000h 
Rx44[4] = 1: these bits read back same as Rx7-6 


Device 1 Offset 21-20 - Memory Base (FFFOh)............... 

15-4 Memory Base AD[31:20]................... default = FFFh 
O20 REServVed.  <gccsccads eevee ties always reads 0 
Device 1 Offset 23-22 - Memory Limit (Inclusive) (0000h) RW 
15-4 Memory Limit AD[31:20] .....0 default = 0 
3-0. HROSERVER,  csssictcesitndeiaianvete always reads 0 


Device 1 Offset 25-24 - Prefetchable Mem Base (FFF0h) RW 
15-4 Prefetchable Memory Base AD[31:20]default = FFFh 


3-0) Reserved ouicceceeeesssssseesecceeeeeeees always reads 0 


Device 1 Offset 27-26 - Prefetchable Memory Limit 
0000h 


15-4 Prefetchable Memory Limit AD[31:20] . default = 0 
S-0) Reserved ou...eieeeccesssssssssssssessnseeneneees always reads 0 


Contains an offset from the start of configuration space. 
7-0 AGP Capability List Pointer......... always reads 80h 
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Device 1 Offset 3F-3E — PCI-to-PCI Bridge Control 
0000h 


15-4 Reserved 
3 VGA-Present on AGP 
Q Forward VGA accesses to PCI Bus....... default 
1 Forward VGA accesses to AGP Bus 
Note: VGA addresses are memory AO000-BFFFFh 
and I/O addresses 3B0-3BBh, 3C0-3CFh and 3D0- 
3DFh (10-bit decode). "Mono" text mode uses 
B0000-B7FFFh and "Color" Text Mode uses B8000- 
BFFFFh. Graphics modes use Axxxxh. Mono VGA 
uses I/O addresses 3Bx-3Cxh and Color VGA uses 
3Cx-3Dxh. If an MDA is present, a VGA will not 
use the 3Bxh I/O addresses and BO000-B7FFFh 
memory space; if not, the VGA will use those © 
addresses to emulate MDA modes. 
2 Block / Forward ISA I/O Addresses 
Q Forward all I/O accesses to the AGP bus if 
they are in the range defined by the I/O Base 
and I/O Limit registers (device 1 offset 1C- 
1D) 
sStabad canes tious swacuentcatseieatat wean ees default 
1 Do not forward I/O accesses to the AGP bus 
that are in the 100-3FFh address range even if 
they are in the range defined by the I/O Base 
and I/O Limit registers. 
1-0 Reserved —a......cccccescssssessssssneneeasceeees always reads 0 
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Device 1 PCI-to-PCI Bridge Device-Specific Registers 


AGP Bus Control 


Device 1 Offset 40 - CPU-to-AGP Flow Control 1 (00h) RW 


7 


CPU-to-AGP Post Write 
O° SDISADIG vaiiatdecveepeaiceelaveeiis aces eer eisere default 
1 Enable 
CPU-to-AGP One Wait State Burst Write 
0 Disable... Siena cacees default 
1 Enable 
Read Prefetch Control 
OO Always prefetch ..............csssccessssnereeeeees default 
xl Never prefetch 
10 Prefetch only for Enhance command 
Reserved | always reads 0 
MDA Present on AGP 
0 Forward MDA accesses to AGP 
1 Forward MDA accesses to PCI 
Note: Forward despite IO / Memory Base / Limit 
Note: MDA (Monochrome Display Adapter) 


@aeceeseseessoaneeseceseaeesesseeoaessacesees 


savceenautes default 


_addresses are memory addresses BOOOOh-B7FFFh 


and I/O addresses 3B4-3B5h, 3B8-3BAh and 3BFh 
(10-bit decode). 3BC-3BE are reserved for printers. 
Note: If Rx3E bit-3 is 0, this bit is a don't care (MDA 
accesses are forwarded to the PCI bus). 

AGP Master Read Caching 


O)- “DISAB S csiciedsdesrsir oder wiledtensucaaess default 
1 Enable 

AGP Delay Transaction 
OO “DISADIC a ccerinacaceslosaeaes ua onis cesses Uhaecassodevens default 
1 Enable 


Table 6. VGA/MDA Memory/IO Redirection 


3E[3]] 40[2] 
VGA |MDA 


Pres. 


Pres. 


| o | - {Pci| Pci} pci | PCI | PCI} PCI 
| 1 | 0 |AGP| AGP] AGP | AGP |AGP| AGP 
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Device 1 Offset 41 - CPU-to-AGP Flow Control 2 (08h) RW 


7 


Retry Status - 
0: Novretry OCCUICd ii dicsisicciinsieeeaei neds default 
1 Retry Occurred ..............cccseeeeee write 1 to clear 
Retry Timeout Action 
0 No action taken except to record status....... def 
1 Flush buffer for write or return all 1s for read 
Retry Count 
00 Retry 2, backoff CPU oo... eceeeeeee default 
01 Retry 4, backoff CPU 
10 Retry 16, backoff CPU 
11 Retry 64, backoff CPU 
CPU-to-AGP Bursting Timeout 
0 Disable 
L.A GS ss caasissssaxwosacsssaedecsszastaeencsesceceuaness default 
ROSCRVER!. ccccreseteceoudineheassineniatetnnns always reads 0 


CPU-to-PCI/AGP Cycles Invalidate PCI/AGP 
Buffered Read Data | 


OO DISADI1Gs icseseteorsasnmancsenasiiatoinmninvnns default 
1 Enable 
Reserved. iccicaeeccektinie cis always reads 0 


Reserved (Must Be Programmed to 1) 
When this bit is set, the chip will automatically 
resolve the problem of AGP master cycles being 
blocked by PCI Master Cycles. 
AGP Master One Wait State Write 
O™ DISADIG sos eatiaee cis ree eaese aha eticde 
1 Enable 


default 


AGP Master One Wait State Read 
Q Disable.................... wes istaeiadectdecnaseneussaeee 
1 Enable 

Break Consecutive PCI Master Accesses 
O. -ISADIG iiiseeseicacs veto ssesieteode lita eicnutaas eueeea 
1 Enable 

Reserved:  sciicashiviivicenicicuiicn always reads 0 

Claim I/O R/W and Memory Read Cycles 
On’ EIS QOS sacussirsdccvasaastesesat nat caeuesesss ecoseissansare 
1 Enable 

Claim Local APIC FEEx xxxx Cycles 
OQ! DIS ADS si ncccrs puck ssiossadesncnesstssaiseativeeosenmaniee default 
1 Enable 

Snoop Write Enable 2T Rate, Support Host Side 

Snoop Cycles at 2T Rate 
O!. “DisaBleictevsstetsscadsaesestiatoestensatnaciss ..... default 
1 Enable 


default 


default 


default 
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Device 1 Offset 43 - AGP Master Latency Timer (22h) RW Device 1 Offset 45 — Fast Write Control (72h)............... 

7-4 Host to AGP Time slot 7 Force Fast Write Cycle to be QW Aligned 
Q Disable (no timer) (if Rx45[6] = 0) 
1 16GCLKs O: DDISADIC ci sciscvenscdeneceshetveascbantuataitemmercnestec default 
De 2 IC IIR GS a ak coat ois ea deesaeewunceeatoaes default 1 Enable 
iiss Subs 6 Merge Multiple CPU Transactions Into One Fast 
F 128 GCLKs Write Burst Transaction 

3-0 AGP Master Time Slot 0 Disable 
Q Disable (no timer) I> JENA D eS sssscissctetscadssseccccnventiossterautensareevent default 
1 16GCLKs 5 Merge Multiple CPU Write Cycles To Memory 
Di OZ ACIS estes ares ssbiecteesnantesveonseractneaenees default Offset 23-20 Into Fast Write Burst Cycles 
ae eos (if Rx45[6] = 0) 
F 128 GCLKs 0 Disable 

E: (EMA De sicccecsscciateassssccteeleteeeinseiuntaacieees default 


4 Merge Multiple CPU Write Cycles To 
Prefetchable Memory Offset 27-24 Into Fast 
Write Burst Cycles (if Rx45[6] = 0) 

Q Disable 
T “EME DG ciicacsceveievtasevedguvcpansatevavnsacesacseensens default 

3 Assert GSTOP# When CPU Has An Open AGP 

Request and Master Timeout 


OF  TDDISA DC icc As tecesedoriadi von cviosscdubssaceramosanivsesen default 
1 Enable 
2 Fast Write Burst 4T Max (No Slave Flow Control) 
O: Disab Osiscrskavrutscscieneetente dite ceteton default 
1 Enable 
1 Fast Write Fast Back to Back 
0 Disable 
D. SE MAD Cai vesssssvescaticacsewisseasccctevsaseaveaseeestee default 
0 Fast Write Initial Block 1 Wait State 
Qi: Disa] eicicsacetcacectiedscosssc Bouse seiasinicatns default 
1 Enable 


Rx45 CPU Write CPU Write 
Bits Address Address 
7-4 inMeml inMem2 = Fast Write Cycle Alignment 


X1xx - - QW aligned, burstable 
0000 - - DW aligned, nonburstable 
x010 0 0 n/a 

0010 0 1 DW aligned, non-burstable 
x010 ] - QW aligned, burstable 
x001 0 0 n/a 

x001 - 1 QW aligned, burstable 
0001 1 0 DW aligned, non-burstable 
x011 0 0 n/a 

x011 l - QW aligned, burstable 
x011 0 1 QW aligned, burstable 
1000 - - QW aligned, non-burstable 
1010 0 1 QW aligned, non-burstable 
1001 1 0 QW aligned, non-burstable 
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AGP Bus Control (continued) Power Management 
Device 1 Offset 47-46 — PCI-to-PCI Bridge Device ID... RW Device 1 Offset 80 — Capability ID (O1h) ....................0000 


15-0 PCI-to-PCI Bridge Device ID ........... default = 0000 
Device 1 Offset 48 —- AGP / PCI2 Error Reporting ........ WC 
7 AGP Cycle Data Parity Error. ..............cccssssoees WC 

0 Parity Error did not OCCUD.............c:ccceeee default 

1 Parity error occurred ................. write 1 to clear 

6 PCI #2 GSERR ET ror... ssececsessssesssers WC 

0 Parity Error did not OCCUL.......... cesses default 


1 Parity error occurred ................. write 1 to clear 
5S ——- Reserved .........sssccccsssserersssscrccsssncees always reads 0 
4 Generate Parity Error on AGP Data Parity Error 
* “4Q>* DISADIG slat cuadrcet uallejsen atten usAvedivetsn: default 
1 Enable 
B-2 RESOrVEd —eacececsssssscsssenccsscnnssccnscccesess always reads 0 
1 Generate Parity Error on PCI #2 Data Parity 
Error 
OO; DISABIC fe ceecesasediustensehecddtortverectsianetens default 
1 Enable | 
0 Generate Parity Error on PCI #2 Address Parity 
Error | 
Ol: DISA i. Gesenteterierisaits aeccealietauintsieas sas: default 
1 Enable 
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7-0 Capability ID 


Seeeesesesseceeseoncoesecesegesesers 


Device 1 Offset 81 — Next Pointer (00h 


7-0 Next Pointer: Null 


Device 1 Offset 82 — Power Mgmt Capabilities 1 (02h)..RO 
7-0 Power Mgmt Capabilities always reads 02h 


eeoestoaeserases 


Device 1 Offset 83 — Power Mgmt Capabilities 2 (00h).. RO 


7-0 Power Mgmt Capabilities.............. always reads 00h 
Device 1 Offset 84 — Power Mgmt Ctrl/Status (00h)...... RW 

ded RESQrved:  ihakcca tierce always reads 0 
1-0 Power State 

OO) DO! - accicaniienies ste tA: default 

Ol -reserved- 

10 -reserved- 

11 D3 Hot 


Device 1 Offset 86 — P2P Br. Support Extensions (00h). RO 


ceusecceawosend default = 00 


7-0 P2P Bridge Support Extensions 


SPOCCHHHHE SOHC EEHO EH EOLEHOE 
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ELECTRICAL SPECIFICATIONS 


Absolute Maximum Ratings 
Table 7. Absolute Maximum Ratings 


[Symbol [Parameter | Min | Max__| Unit _| Notes 
[Te | Case Operating Temperaure fo | sf cf 1 


Note 1. Stress above the conditions listed may cause permanent damage to the device. Functional operation of 
this device should be restricted to the conditions described under operating conditions. 

Note 2. Vrar is defined as the Vcc level of the respective rail. The HyperTransport CPU interface is CPU 
dependent (typically 1.2V). V-Link is 1.5V. AGP is 1.5V (4x transfer mode) or 0.8V (8x transfer mode). 


Supply Current and Power Characteristics 
Te = 0-85°C, VRAIL = Vcc ot 5%, VcorE =2.5V+ 5%, GND=0V 


Table 8. Supply Current and Power Characteristics — Internal and Interface Digital Logic 


Tico | Power Supply Gurren VOC | [76 | ma [Alleondiions 
[ecur | Power Supply Current VCCHT || | mA | &-bin 20M 
eevs | Power Supply Current VCCVL [| 18 | mA | axeransfer mode 
ieowunrs | Power Supply Current—VeCVL || 8 | wa [ide 
[cog | Power Supply Current=VECQQ | =| | mA_[ NoAGPreyeies active 
[> | Power Dissipation -Entre Chip | - | | _w | Max operating frequency 


Table 9. Supply Current and Power Characteristics — Analog and Reference Voltages 


[Symbol |Parameter | Typ | Max | Unit [Condition 
TTeccase | Power Supply Curent—AGPVREF | _- | _24 | mA [NoAGPeyclesactive 
TTecwasr | Power Supply Curent—VLVREF | -| 50_| mA [4x transfer mode 
cca | Power Supply Current=VOCATX [|_| _mA | &-bi, 200M 
Tecan | Power Supply Current VCCARX | | | mA @-bt, 200M 
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DC Characteristics | : 
Tc = 0-85°C, GND = OV, Vec = 2.5V +5%, Voecut = 1.2V+5%, Vecacp = 1.5V+5% (4x) or 0.8V+5% (8x), Vecvi = 2. SV+5% 


Table 10. DC Characteristics - HyperTransport 


Py a ae 
eo ee a 
Vin | Single-Ended input High Vottge [1.7 | - | VeotO3[ v [LDTSTOPe 
[Vinx | Singl-Ended Output ow Voltage | - | - | 07 |v [nTRsT# 
Virion | Single-Ended Output High Votage | 17 [| - | - |v _[nTRST# 
[Viroo | Differential Ouput Volaget | 95 | ooo | 715 | mv [TCAD TCLKn TCT 
[Vim | Differential input Vottaget_ | 300 | 600 | 900 | mV_[RCADx,ROLKx, RCTLX 
Se A 8 
[Vw | input Common Mode Volage | 450 | 600 | 800 | mv[ SS 
Dateven | —SSSS~d || tv | 
TT, | Diferenial Signal Rie Time [2 [| 8 [vms[ SS 
(1, [Ditters signal Fal'Time | 2 | | -8 [vns[ SSS 


For Reference Only — See HyperTransport Standard documents for detailed specifications 
+HyperTransport differential I/O assumes N>P = logical 0 and P>N = logical 1. 


Table 11. DC Characteristics — V-Link 


Taymnot [parameter [Min | Max [Unit [condition 
pee ae 
[Vv [Input High Voluye——~—~S~S 2 | ews | VP 
[Vou [OutputLow Votuge——S~S dS | ima 
[Von [Output igh Votage <i 2 | | V lowe 10ma 
Iv. [Input Leakage Curent’ «dtd 0 wa |< Wn Vecn OCS 
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Table 12. DC Characteristics — AGP 


Symbol |Parameter | Min | Max [Unit |Condition 


Vanes [inputLow Volage—aTansterMose[-0s0. PV | 
[Vaiss [input High Votage 4x Transfer Mode | _[Veeros| v | SS 
[Wrouar [Output Low Voltage 4x Transfer Mode [|_| V [la=xxma 
[Vag [Output High Voltage 4c Transfer Mode |__| =| _V_[low=-xxmA____ 
[Wau [Input Low Voluge—fx Transfer ode 050. Vv | 
[Visine [Input High Vottage— 8x Transfer Mode | [Vero] v [| 
[Wrousx [Output Low Voltage 8x TransferMode | |_| V [la=xxma 
[Vso [Output High Voltage 8x Transfer Mode |__| =| _V_|low=-xxmA___ 
nor [Tristate Leakage Curent «dt 20 |W [055 <Vorr< Verne 


For Reference Only — See AGP 3.0 Standard documents for detailed specifications 


AGP Signal Levels 


AGP 3.0 (8x transfer mode) specifies a 0.8V voltage swing, end-terminated and referenced to ground as opposed to 
AGP 2.0 (4x transfer mode), which specified a rail-to-rail 1.5V series-terminated voltage swing. 


This change permits a higher data rate and a common signaling voltage, which can be realized in multiple 
generations of silicon technology. The figure below shows the relationship between the VCCQQ and GNDQQ rails 
and the corresponding output voltage swing for AGP 3.0-compatible 8x transfer mode. 


VCCQQ = 1.5V 


Vswing = 0.80V 


AGPVREF = 0.35V —-- 
GNDQQ = 0V 


Figure 4. AGP 3.0 (8x) Signal Levels 


Table 13. DC Characteristics — Reset, Power OK, Suspend Status and Test 


‘symbol [Parameter | Min. |_ Max _|Unit [Condition 
TP Vwu[inputLow Volage Ss oP 
tn [Inpur Leakage Current —————S~dtC- Ow [Vinee 
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AC Timing Specifications 


AC timing specifications provided are based on external zero-pf capacitance load. Min/max cases are based on the following 


table: 
_ Table 14. AC Timing Min / Max Conditions 

Parameter | Min. _—|_—Max_| Unit 
2.5V Power (Internal Logic) 2.375 2.625 
1.5V Power (VCCQQ for 4x transfer mode) 1.425 1.575 
0.8V Power (VCCQQ for 8x transfer mode) 

[caseTemperaure SC«dSCSC*dCti‘S CdS 

Drive strength for selected output pins is programmable and may effect AC timing specifications. 
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Table 15. AC Characteristics - HyperTransport CPU Interface Receive 


Trusi2s PRLHI2 
Trusi6s ERLEI6 12 


| symbol [Parameter Min | Max 
; 


Termination resistor values: Rrr = 100 Q 10%, Ron = 50 2 +10% 


Control / Data 
Reference Clock or Strobe 


Input: Setup Time 
Output: Data Valid before Strobe 


Control / Data 
Reference Clock or Strobe 


Input: Hold Time 
Output: Data Valid after Strobe 


Figure 5. Timing Diagram — HyperTransport Setup / Hold and Data Valid 
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Table 17. AC Characteristics - HyperTransport CPU Interface Reset / Stop 


__symbot_|Parameter | Min | Max | Unit 
eT | 
7 Tusey  [LDTSTOP# input Pulse Width ———SSCS—~SCSYSCiSC ds 
_____|erustrantoiprstors SOS 
[i rstor# to susst#Assened ———OSOS~—~SCSY 
[[Resumne Evento SUSST# Deassened SOS 
Sl 


NO 
WN 
>) 
5 
WN 


SUSST# Deasserted to LDTSTOP# Deasserted 
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Table 18. AC Characteristics — AGP 8x 


[Data / Control Input Setup Time Relative w Stobe~@x Transfer Mode | 250 | - | pS 
[Data / Control input Hold Time Relative to Strobe ~&x Transfer Mode | 250 | - | pS 
Data / Control Input Setup Time Relative wo Strobe 4x Transfer Mode | 500 | - | ps 
: Ts 
: Ts 


Data / Control Output Valid Relative to Strobe — 8x Transfer Mode ps 


Data / Control] Output Valid Relative to Strobe — 4x Transfer Mode -1000 | 1000 


ps 


12 3 


Figure 6. Timing Diagram — AGP 8x Sideband Address Timing 


First Data Last (8th) Data Data in 
Latched in Latched in Master's 
Receiver Receiver Here Common 
Here | Clock 
Domain 
:1 :2 T 


3min , | 3 in Cycle 3 


GCLK I \ : 
CD oo GN) Vas Vo¥ ite: aaa _ : 


GDSnS : 7 
| xP scicis ibdevectastetdiouietieets 
GDSnF | 
r Re oe ere ee ee as oe RS bite Meeiveseteuessveev> mai = = 
+—_____> ~ 
T imax : 
TRDY# See eh Se Toes ee 


Figure 7. Timing Diagram — AGP 8x Data Transfer Timing 
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Ibvs “Tpve 
Tova Tpva 


Transmit Strb/Strb# ' | — ae ae a ho 
(Daal) Cpaed X Das X Dat) : 


Transmit Data 


Note 1: This waveform represents two differential strobes 
Note 2: Data refers to any of the 2x/4x capable signal groups: GD[31:0], GBE[3:0]# or SBA[7:0] 


Figure 8. Timing Diagram — AGP 4x Transmit Timing 


Common Clock / \ / 
00 MHz) 


Trx su *—Trsssu > 


Receive GDSS 


Receive GDSF 


Receive Data 


> <T,, > tT, 


Figure 9. Timing Diagram — AGP 4x Receive Timing ~ 


“Tove Tove 
Tova Tpva 


Transmit Strb/Strb# ' _A| X | A |) 
, (patat X Data2 X Data X Dated) 


Transmit Data 


Note 1: This waveform represents two differential strobes 
Note 2: Data refers to any of the 2x/4x capable signal groups: GD[31:0], GBE[3:0]# or SBA[7:0] 


Figure 10. Timing Diagram — AGP 8x Transmit Source-Synchronous Timing 


Common Clock / \ / 


(66 MHz) 
Trx su Trx. su *Trsssu aa 
Receive GDSS : | 
Receive GDSF ; 


Receive Data 


> Tyg + Ty 


Figure 11. Timing Diagram — AGP 8x Receive Source-Synchronous Timing 
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Table 19. AC Characteristics — V-Link Interface 


VADn, VPAR, VBE#, UPCMD Input Setup to UPSTB/UPSTB# | 500 | -— | pS | 4xmode — 
input Hold From UPSTB/UPsTay | 500[ - | ps | éxmode 
input Setup UPSTB/UPSTBA | 250 | — | pS | Sxmode 
input Hold From UPSTB/UPSTB# [250 | — | ps | é&xmode 

Typo; | VADn, VPAR, VBE#, DNCMD Output Delay from DNSTB / DNSTB#| -650 | 750 | pS | 4xmode _ 
VADn, VPAR, VBE#, DNCMD Output Delay from DNSTB / DNSTB#|-1100| 1100 | pS | 8xmode — 


[Tums JUPSTE /UPSTBA Inpur Pulse Wien Si Si dos | a moe 
[Tins _JUPSTE /UPSTEA Input Frequency |__| _533_| Miiz| tx mode _ 
[Tore ONSTB/ DNSTBY OupurMinimun Puse wh ————*Y| iY as | an moe 
[Tors JONSTB /DNSTBY OuputFrequeney —__—————S—S—S~dCTSS~*dCi ie | ac de 
[Tom DNSTB /DNSTBY Ouput Minimum Pulse Wiath | |__| a8 | 8x mode 
[Tors DNSTB /DNSTBH OuputFrequeney _____——————S—~*dtCSCS~S~*dtC«S in| ode 


Table 20. AC Characteristics —Reset, Power OK and Suspend 


RESET# Low OnPowerUp SSS mse 
RESET# Low Pulse Width fiom PWROK SSCS | ce 
PWROK Low On Power Up After Power Supply Volages Sable | 50 | — | meee 
SUSST#LowPuse Width SSC~* | 
[Primary Volages Removed Afer SUSSTH GoesLow —~—~—=d;Ci i *d 
[Primary Voges Stable (PWROK) Before SUSST# Retums igh | 250 | — | wsee_ 
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MECHANICAL SPECIFICATIONS 
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Chip Name 


if 


Date Code, Chip Version 
and Country of Assembly 


Lot Code 
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Figure 12. Mechanical Specifications - HSBGA-578 Ball Grid Array Package 
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Figure 13. Lead-Free Mechanical Specifications - HSBGA-578 Ball Grid Array Package 
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